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PATENTS FOR MINOR INVENTIONS, 

The present policy of the Patent Office, it is well 
known, takes the direction of the refusing to issue 
patents for what the examiners may deem devices of 
insufficient degree of invention. The tendency is to 
restrict the granting of patents, to make the Patent 
Office a species of court, before which the merits of the 
invention will undergo adjudication before the in- 
ventor is given the small privilege he asks, which 
privilege is simply the right to use the federal courts 
for the determination of his rights in an invention. 
The Patent Office, in other words, constitutes itself a 
kind of guardian of the public against the inventor, 
the assumption being apparently that the granting of 
a patent, where not fully deserved, is in some myste- 
rious way an imposition upon the rights of the people 
at large. Several things militate against the justice of 
this conception and of actions based upon it. Since the 
Patent Office began to issue patentsin any quantity and 
since the time when the federal courts were called 
upon to give decisions in cases relating to patents, 
many opinions have been rendered by the best judges 
the land has ever seen, in which the rights of the in- 
ventor, the merits of his work, and the expediency of 
protecting him in the exercise of his genius were en- 
larged upon. It is especially in the decisions of the 
judges of some decades past that these statements of 
opinions favorable to the inventor are to be found. As 
time went by and patents multiplied in number, the 
courts seem to have adopted a more severe treatment 
of inventions. This was especially the case with the 
Supreme Court of the United States. But more re- 
cently, while the Patent Office has taken the rigorous 
and restricted treatment of the matter, the courts 
seem inclined to revert to the earlier opinions, and 
some very gratifying decisions are the result. 

In the Official Gazette of the United States Patent 
Office of September 11, 1894, a decision is published 
exemplifying what we have justsaid. In 1878a patent 
was granted to an inventor for a corncob pipe having 
its exterior interstices filled with a plastic self-harden- 
ing mass, which rendered the pipe durable and 
efficient. This certainly was a minor invention and 
may be taken as typical of a class which the Patent 
Office in its present practice views with disfavor. It 
seemed to require but little invention to smooth the 
surface and fill the interstices of a corncob pipe. Ina 
decision reudered April 20, 1894, on this patent, Judge 
Thayer, of the Eastern District of Missouri, Eastern 
Division, affirmed its validity and held that it was in- 
fringed by a specified structure made by the defendant 
in the case. 

The first clause of the decision referred to the patent 
and its construction. The judge states broadly that 
the patent is for a new article of manufacture, which, 
without involving a high order of invention, leads to 
the production of a new article. Then, seeking to de- 
termine by the correct theory the degree of invention 
by the history of the object, he finds that these pipes 
had a large demand immediately, and that a new in- 
dustry on a small scale, but sufficient to give employ- 
ment to a number of persons, was established. The 
patentee, as the first person to manufacture a pipe of 
this character, is held to be entitled to a broad inter- 
pretation of his patent, one sufficiently broad to pre- 
vent others from availing themselves of its merits by a 
merely colorable departure from what the patent de- 
scribed. 

In the last years of the life of the patent the patentee 
has at least the satisfaction of eliciting a most excel- 
lent opinion from the court, an opinion which might 
be commended to the examiners of the Patent Office 
as a guide in rendering decisions in these cases of 
minor inventions, for nothing is more certain than 
that it is utterly impossible to tell what the future of 
an invention will be. The smallest and apparently 
the most insignificant invention may have widely dif- 
ferent value from anything which appears on its face. 
It is often in the very simplicity of an invention or de- 
vice that the genius of invention lies. The doctrine 
of the criminal law is that it is better for many 
criminals to escape than for one innocent man to be 
punished. A parallel doctrine might apply to invent- 
ors and their inventions. It would be better to grant 
many patents, destined ultimately to be declared in- 
valid, than to omit or to refuse to grant a patent for a 
singleinvention of merit. The true function of the 
Patent Office, broadly stated, is to grant, not torefuse, 
patents. The granting of the patent merely gives the 
inventor standing in the courts. It involves no possi- 
bility of imposition on the public, but simply puts it 
in the power of the inventor to protect himself in the 
exercise of such rights as he may possess. 

oe 
The Work of Dust. 

Dust has a very large share in nearly all the phenro- 
mena of the earth’s atmosphere. It is what makes 
the clear sky appear blue; and when we look up into 
the sky we see the dust in the atmosphere illuminated 
There is nothing else before us that can 
permit the light toreach theeye. Light goes invisible, 
straight through all gases, whatever their chemical 
composition. The dust catches it, reflects it in every 
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clear, in the same way that it makes the sunbeam 
visible in the darkened room. Without dust there 
would be no blue firmament. The sky would be as 
dark as or darker than we see it in the finest moonless 
nights. The glowing disk of the sun would stand im 
mediately upon this dark background, and the same 
sharp contrast would prevail upon the illuminated sur- 
face of the earth—blinding light where the sun’s rays 
fall and deep black shadows where they do not. Only 
the light of the moon and the stars, which would re- 
main visible in the daytime, would be able to temper 
this contrast ina slight degree. The illumination of 
the earth’s surface would be like that we see with the 
telescope on the lunar landscapes; for the moon has 
no atmospheric envelope that can hold floating dust. 
We then owe to dust the even moderately tempered 
daylight, adapted now to our eyes; and it is that which 
contributes much to the beauty of our landscape 
scenery. 

But if dust makes the sky appear clear, why is the 
color of the sky blue? Why does dust, of the different 
constituents of white sunlight, reflect the blue rather 
than the green, yellow and red? This fact is connect- 
ed with the size of the dust particles. Only the finest 
dust settles so slowly that it can be spread everywhere 
by means of the air currents, and can be found con- 
stantly in all strata of the atmosphere; and special 
importance can be ascribed only to these finest particles. 
The coarse parts soon fall to the ground. Let us con- 
sider the fine mechanism of light, the extremely short 
ether waves which determine its existence. These 
waves, although they are of even less than microscopic 
size, are not all equally long. The shortest are those 
that give blue light, while all the other colors are 
produced by longer waves. The fine atmosphere dust 
contains many particles which are large enough to re’ 
flect the short blue ether waves, fewer than can reflect 
green and yellow, and still fewer large enough to re- 
flect the long red waves. The red light, therefore, 
goes on almost without hindrance, while the blue is 
more liable to be diverted, and thus to reach the eye. 
A similar phenomenon may be observed ona larger 
scale on water which is roughened with waves of dif- 
ferent lengths, and on which pieces of wood are float- 
ing. The pieces of wood stand in the same relation to 
the water waves as the dust particles to the ether waves. 
The great long waves pass the blocks undisturbed, 
only rocking up and down; while the finer ripples 
of the water are turned back, as if the blocks were 
firm walls. 

The finest dust thus appears blue. There is much 
coarse dust in large towns, when the sky over them is 
often gray, while only the finest blue dust is carried 
up in the country. The dust is also variously assorted 
at different heights above the surface of the earth. 
The coarser dust will be found at the lower levels, 
where it is produced. On mountains we have most of 
the dust beneath us, while the rarefied air can sustain 
only the finest floating particles. Hence the sky on 
high mountains is clear and deep blue, even almost 
black, as if it were without dust. Only when we look 
at the lower strata, toward the horizon, does the color 
pass into gray. 

Why is the sky in Italy and the tropics of a so much 
deeper blue than that of Western Europe? Is the dust 
there finer? It is really so; not that a finer quality 
of dust is produced there, but because in the moist 
climate of the North Sea countries the dust cannot 
float long in the air without being charged with water 
and made coarser, while in warmer countries water 
exists in the air as vapor and does not become con- 
densed as a liquid on the dust. Only when it is carried 
by the air currents into the higher strata and is cooled 
there, does it thicken into clouds. With this we come 
to the most important function of dust in our atmo- 
sphere—the part which it has in the function of rain, 
by reason of vapors -condensing upon it. It can be 
affirmed with certainty that all the water which the 
sun causes to evaporate on the surface of thesea and 
on the land is condensed again on dust, and that no 
raindrop falls unless it had a particle of dust as its pri- 
mary nucleus. 

Without dust there would be no condensation of 
water in the air—no fog, no clouds, no rain, no snow, 
no showers. The only condensing surface would be 
the surface of the earth itself. Thus the trees and 
plants and the walls of houses would begin to trickle 
whenever cooling beganin theair. In winterall would 
be covered with a thick icy crust. All the water which 
we are accustomed tosee falling in rainpours or in snow 
would become visible in this way. Weshould at once 
feel on going out of doors that our clothes were becom- 
ing wet through. Umbrellas would be useless. The 
air, saturated with vapor, would penetrate the interior 
of houses and deposit its water on everything in them. 
In short, it is hard to conceive how different every- 
thing would be, if dust did not offer its immeasurable 
extent of surface everywhere tothe air. To this we 
owe it that the condensation of water is diverted from 
the surface of the earth to the higher, cooler atmo- 
spheric strata.—Popular Science Monthly, from Die 
Gartenlaube. 
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The Colonial Exhibits at Antwerp. 

The colonial exhibits at Antwerp are so full, and 
are brought so near together, that taken by them. 
selves they form one of the most instructive factors 
of the whole exposition. France is particularly well 
represented by the products from her Asiatic domain. 
It is plain from the variety of fabrics made of it and 
the quantity of the raw fiber that ramie is one of the 
most valuable exports of Cochin China; not only is 
it manufactured into bags, hammocks, and hose for 
fire engines, but into the finest, most delicate cloth. 
The fiber of the banana is also used there for some of 
these purposes. Elephants’ tusks and deer’s horns, 
tortoise shells and birds of brilliant plumage are among 
the exports which the workmenof Paris elaborate into 
expensive trifles. 

Tonkin contributes quantities of silk in long yellow, 
white and red hanks, also some beautiful tissues in 
silk ; specimens of coal and antimony from there give 
evidence of rich mines. 

Tea from Indo-China, indigo and gum copal from 
Senegal, sugar, coffee, cocoa and cotton from Guade- 
loupe, dyewoods from Annam, and caoutchouc from 
Madagascar, lying side by side, make it clear why the 
French republic finds it advantageous to have her 
flag planted on islands and continents all around the 
globe. The beautiful woods made into mosaics tes- 
tify to the skill of some of her Eastern subjects ; and 
so does the room fitted up with the prettiest rattan 
furniture that I eversaw; the chairs madein Tonkin 
have blue and yellowstrands blended with much taste ; 
a sofa of red and yellow rattan came from Madagas- 
ear; strong chairs, with their frames made of large 
pieces of bamboo, and the seats and backs of a firm 
woven fabric, were made in Cambodia. There are 
tables, too, of like manufacture, and the whole display 
suggests no end of comfort in a summer country 
house. 

Portugal has not only fruits, maize, baskets, coffee, 
skins, etc., to show from her Congo possessions, but 
photographs of clothed and _ civilized-looking natives, 
who seem to have advanced considerably beyond 
those imported from the Free State. The lace and em- 
broidery from the Madeiras are not inferior to those 
from Lisbon. 

The corner occupied by the Dutch East Indies is 
full of interest. The quantities of clove, nutmeg, 
cinnamon, tea and coffee are no surprise, nor are the 
stacks of bamboo, but bamboo bridges do look 
queer. They are common in Java, I judge, for here 
are models of those in different parts of the island; 
they are beautifully made; one is covered, and all 
have a considerable span and breadth. Finely exe- 
cuted photographs and paintings of fair merit testify 
to the artistic taste of the people in Batavia. 

The specimens of woods from a number of the 
colonies are noteworthy. They possess a variety of 
valuable qualities, perhaps none more than the pyin- 
kado, which is shown in large planks and in paving 
blocks, in the Indian section of the English depart- 
ment, for it comes from Burma. 

This timber is produced by a large tree belonging 
to the order Leguminosae, and sub-order Mimosae. 
Large claims are made for it by P. J. Carter, ‘‘the con- 
servator of forests in the Pega Circle,” who states that 
the crushing strain per square inch it will resist com- 
pares thus with some other timber : 


Tons. 
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Its durability is proved by the fact that it was used 
in 1877 for sleepers on the Burma State Railway, and 
most of them are still sound. This timber can be 
bought in Rangoon at $20 a ton for small planks suit- 
able for conversion into paving blocks. 

Along with this wood there is a small collection of 
beautiful fabrics in silk and wool from Indian looms, 
and some wood and metal work, such as are found every- 
where in Oriental shops. In general, it must be said 
that from anything to be seen here, one would get a 
very false notion of the resources of the English colo- 
nies. That they are almost boundless was the impres- 
sion made by the magnificent array sent to Chicago 
from Canada, Ceylonand Australia. Herethey donot 
compare favorably with those of the minor powers 
already mentioned. 

Itisclear from a study of these colonial exhibits, 
brought from the four quarters of the globe, that 
there has come to be a much wider distribution of 
products than was to be found a few years ago. For 
example, tobacco and Indian corn are sent from many 
of them ; coffee, tea and sugar are now cultivated far 
from the regions where they are indigenous. 

It would seem to be a foregone conclusion that all 
these nations which have possessions in Asia, Africa, 
Polynesia and the other important islands near or 
distant from their own shores, will soon be independ- 
ent of each other as far as the supply of liquors, to- 
bacco, food and clothing for their people is concerned. 
It looks as if the day when princely fortunes can be 
made from the exportation of certain commodi- 
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ties to every part of the civilized world were passed. 
A prophet might be able to- discover in these facts 
signs that the very unequal distribution of material 
things is to be changed by what might be called a 
natural method, and as a result the value set’ upon 
them may be lessened. A. D. 
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The Great Falls of Labrador, 


The Toronto Daily Mail gives a dispatch from Quebec, 
dated August 31, containing the following interesting 
information : 

Sixty thousand square miles of an iron-bearing 
formation, a new lake larger than Grande Lac Mistas- 
sini, and the proof of the fact that the big falls of the 
Hamilton River are the largest in America, if not in 
the world, are among some of the many discoveries of 
value made by Messrs. Low and Eaton on their sixteen 
months’ exploration of the interior of the great Lab- 
rador peninsula, which has terminated by the return 
of the explorers to Quebec and their disbandment here 
to-day. After traversing Labrador last year from 
south to north, and sailing from Ungava Bay to Ham- 
ilton Inlet, where they spent the winter, Messrs. Low 
and Eaton ascended the Hamilton River to the grand 
falls on ice, and succeeded in taking a splendid lot of 
photographs of it with ice cones and other surround- 
ings. The remains of the burned boat belonging to 
Bowdoin College expedition were found below the falls, 
and, further on, the bottle containing a record of their 
trip to that point. 


- The river-falls 800 feet in less than six miles, with one} 


clear steep fall of more than 300 feet. The stream 
above the falls is as large as the Ottawa. Below the 
falls it narrows into a canyon of only 380 or 40 feet wide, 


| with steep walls on either side, hundreds of feet high. 


Mr. Low brought back beautiful specimens of labra- 
dorite of the most valuable kind ofthe gem. It exists 
in large quantities. 

The iron ore deposits to which reference has been 
made extend from latitude 50 to Ungava, and are very 
rich. Whole mountains of the ore were found corre- 
sponding with the ore of Marquette, Michigan,and con- 
taining millions of tons. The large Lake Michikamaw, 
in the northeast, is more than 100 miles long, not nar- 
row and full of islands like Mistassini, but from 30 to 
50 miles wide. Several lakes larger than Lake St. 
John were seen by the party. The country to the 
north is a perfect network of waterways, and these 
contain such fish in abundance as ouananiche brook 
and lake trout, whitefish, etc. 
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DECISIONS RELATING TO PATENTS. 


U. S. Circuit Court—Eastern District of Missouri, 
Eastern Division. 
H. TIBBE & Son MANUFACTURING COMPANY 
v. MIssOoURI COB PIPE COMPANY et al. 


Letters Patent No. 208,816, granted July 9, 1878, to 
Henry Tibbe, for a corncob pipe having its exterior 
interstices filled with a plastic self-hardening mass, 
which rendered the pipe durable and efficient. 

Thayer, J. 

The Patent and its Construction.—This patent is for 
a new article of manufacture, and although it did not 
involve a high order of invention, yet it led to the pro- 
duction of a new article—namely, a corncob pipe hav- 
ing its exterior interstices filled with a plastic self- 


ji hardening mass, which rendered the pipe more dura- 


ble and efficient. (Tibbe & Son Mfg. Co. v. Heineken, 
470. G., 1221; 48 Fed. Rep,, 75; Tibbe & Son Mfg. 
Co. v. Lamparter, 61 O. G., 427; 51 Fed. Rep., 763.) 
Pipes thus made immediately came into great de- 
mand, and the result of the invention has been the 
establishment of a new industry, not on a large scale, 
but sufficient to give employment to a considerable 
number of persons. Tibbe was the first person who 
conceived the idea of filling the exterior interstices of 
the cob so asto render the pipe more durable. He 
was the first manufacturer of a pipe of that character. 
Heis accordingly entitled to a liberal interpretation 
of his claim—such an interpretation as will protect 
him during the life of the patent in the manufacture 
of what he has invented, and such an interpretation 
as will prevent others from appropriating the sub- 
stance of hisinvention by a colorable departure from 
the process of manufacture which he describes. The 
fact that several attempts have been made by persons 
engaged in the manufacture of corncob pipes to ap- 
propriate the idea which was first suggested by Tibbe 
and yet-to evade the claim of his patent by one means 
or another inclines the court to scrutinize closely and 
to view with suspicion all processes of making corn- 
cob pipes in which the exterior interstices are filled 
with a gummy or mucilaginous substance of what- 
In view of the liberal construction 
which the patent is entitled to receive, the court holds 
that finely pulverized cornmeal made of parched 
corn and mixed to any considerable extent with liq- 
uid shellac must be regarded as a plastic self-hard- 
ening cement, within the meaning of the Tibbe pat- 
ent, if such a mixture is used to fill the exterior 
cavities of the cob. Such a mixture undoubtedly sets 
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or hardens, although the elements do not unite chemi- 
cally, and by so hardening and adhering to the cavi- 
ties the pores of the cob are closed and the funda- 
mental feature of Tibbe’s invention is appropriated. 
In the case of Tibbe & Son Mfg. Co. vs. Lamparter, 
supra, this court held that a mixture of cob dust and 
corn starch, when treated with alcohol and used as a 
filler, was an infringement of the Tibbe patent, and 
that it made no difference whether the mixture was 
made before it was applied to the cob or whether it 
was made in the act of applying it. The same ruling 
was repeated on the application for a preliminary in- 
junction in this case. 

The Facts.—After a careful perusal of the evidence 
produced on the final hearing of the case, the court 
has become satisfied that when liquid shellac is ap- 
plied to the exterior surface of the cob, according to 
the process now in use by the defendants, it penetrates 
to some extent into the finely pulverized cornmeal, 
with which the interstices have previously been filled, 
and thereby forms a mixture which hardens and ad- 
heres to the cavities and effectually closes the pores of 
the cob. I have nodoubt that it is true that there are 
many cavities that are of such depth that the liquid 
shellac does not penetrate to the bottom of the same 
at their deepest point. On the other hand it is evident 
that many of the cavities are so shallow that the 
liquid does penetrate practically to the bottom of the 
cavity, and that it serves to fillthe entire space with 
a homogeneous mass which is self-hardening. It must 
also be borne in mind that the cavities of the cob at 
their point of greatest depth are quite shallow and 
that the sides thereof slope, so that in any event it 
seems more probable that by the application of liquid 
shellac a considerable portion of the cornmeal in each 
cavity is saturated and formed into a cement. Enough 
is so saturated to effectually hold the filling in place 
and bind it to the cob. I can conceive of no sufficient 
reason for filling the cavities with cornmeal and then 
applying liquid shellac unless it is intended to pene- 
trate the filler to some extent and make it adhesive 
and self-hardening. 

The court does not consider it necessary to establish 
the charge of infringement that the proofs should 
show that the liquid shellac penetrates to the bottom 
of all the cavities and forms throughout each cavity 
a homogeneous mass. It is sufficient, the court thinks, 
that enough of the mass is permeated by the liquid to 
change its orginal character in part, bind it to the 
cavity and effectually close the pores of the cob. 
Upon the whole, therefore, the court has concluded 
that the charge of infringement is established and 
that a decree should be rendered in favor of the com- 
plainant. 


It is so ordered. 
——$ rt 8 


How to Silver Mirrors. 
BY J. MILLER. 

The glass for making mirrors must have its surface 
optically worked. The following solutions are required, 
viz. : 

(a) Eighty grains of nitrate of silver dissolved in two 
ounces distilled water. 

(b) Eighty grains of pure caustic potash dissolved in 
two ounces distilled water. 

Ammonia solution is added to a, drop by drop, con- 
tinually stirring, until the whole of the silver is deposit- 
ed and redissolved. When all the silver has been re- 
dissolved, the solution becomes clear. The potash 
solution, b, is then added, when the solution again be- 
comes black. More ammonia solution is added drop 
by drop, stirring as before. The slower the ammonia 
is added, the finer the division of the silver is. When 
the solution again becomes clear, the action is com- 
plete. A weak solution of nitrate of silver is then add- 
ed, drop by drop, until a very pale brown color is 
attained. Errors may be corrected by adding more 
silver or ammonia as may be necessary. The silver 
should be slightly in excess in the final solution. This 
solution should not be kept, as it becomes a powerful ex- 
plosive. 

Filtering is not recommended. Two and three- 
quarter ounces of solution are taken, and water added 
to make it up to eight ounces. The glass for the mirror 
having been made chemically clear with nitric acid, 
and washed in distilled water, is placed in a bath face 
downward, but supported, to prevent the face touch- 
ing the bottom of the bath. It is then covered with 
the solution for a few minutes. Half an ounce of re- 
ducing solution (ten per cent solution of sugar of milk 
or grape sugar) is then taken, and the solution from 
the bath poured into it. It is then poured back care- 
fully over the mirror, avoiding the formation of air 
bubbles, when the deposition of silver begins to take 
place, and the solution becomes muddy. The slower 
the action takes place, the harder the deposit. Leave 
until all the silver has been deposited, then pour off 
the solution, wash with distilled water several times. 
Dry carefully to avoid markings, and polish the face 
of the mirror with rouge when it is completed, and 
may be kept for use wrapped in velvet. Two mirrors 
were successfully made by the demonstrator.—South 
London Society. ; 
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AN ANCIENT LOCOMOTIVE. 
BY W. F. DURFEE. 

There is a general belief among mechanicians that 
vehicles containing within themselves the means of 
their own propulsion are of comparatively recent 
origin; and the fact of the adhesion of the rims of 
their wheels to the earth or a supporting rail being 
sufficient to en- 
able adequate 
power applied 
to the wheels 
to move the 
vehicle was a 
discovery of 
not earlier 
than the mid- 
dle of the last 
eentury; but 
in this instance 
the writers on 
locomotive ma- 
chines have 
not dived deep 
enough or 
stayed down 
long enough 
among the re- 
cords of an- 
tiquity to dis- 
cover the bot- 
tom facts in 
“the history of 
such mechan- 
isms. 

The first lo 
comotive, or 
self-moving ve- 
hicle, of which 
we have any 
account was 
the invention 
of Hero of 


of the supporting wheels; the driving wheel nearest 
the eye having been removed. On the axle of the driv- 
ing wheels was the drum, b, about which was wound 
the rope, a, which passed upward through the space, 
t, on one side of the shrine 

and over the pulleys,rr, 4g ¢ 

aud was fastened to the 


bY 


iy 


Loa, Me ual G 
ti Vt /, 
Vdd a 


Alexandria, 
who lived 
about 2,000 
years ago. In 
his work descriptive of automatic or self-moving ma- 
chines, there isillustrated a shrine of Bacchus mounted 
upon three wheels concealed within its base. Fig. 1is 
an elevation of this shrine, which was crowned with a 
canopy, about which figures of dancers were made to 
move by hidden mechanism. Fig. 2 is a vertical sec- 
tion of that part of the shrine below the canopy, and 
exhibits the propelling apparatus of this ancient loco- 
motive machine. Within the base, are seen two 


Fig. 2.-THE SHRINE OF BACCHUS-—SECTION SHOWING 
THE PROPELLING MECHANISM. 


that the shrine move in a circular path: In Fig. 3 the 
rectangle, e, f, g, h, represents the outline of the base 
of the shrine; its three supporting wheels being indi- 
eated by the lines, op, st, and xy, the first and second 
being the driv- 
ing wheels. If 
the shrine was 
required to 
move in the 
circumference 
of the circle, r, 
v, 0, whose 
center is at ¢, 
Hero shows 
that the driv: 
ing wheel near- 
est the center, 
ec, must have 
a diameter 
determined by 
drawing the 
radii, oc and 
pe, from the 
extremities of 
the diameter of 
the outer driv- 
ing wheel, o p, 
and then draw- 
ing the line, st, 
through the 
point, n, at 
right angles to 
the common 
axle, a c, of the 
driving wheels 
and the length 
of this line 
defined by the 
radii, o c and 
O p, will be the 
diameter of the 
wheel requir- 
ed. It is ob- 


bis ay 


4; 


ring, c, of the ponderous lead weight, d, which rested 
upon a quantity of dry, fine sand. The escape of this 
sand through a small hole in the middle of the floor 
of the compartment containing it allowed the lead 
weight, d, to gradually descend, and by pulling upon 
the cord, a, caused the shrine to move slowly forward 
in a straight line. 

Hero describes the following method of arranging 
and proportioning the wheels in case it was desired 


vious that the 
common axis, 
a ¢, of the driv- 
ing wheels, o p and s t, must have an inclination ina 
vertical plane fixed by the diameters of these wheels. 
It is alsonecessary that the axis of the third wheel, x y, 
should be in the same vertical plane with the radial 
line, ¢ d. 

Hero also shows how the shrine can be constructed 
to move in straight lines at right angles to each other. 

Fig. 4 shows the arrangement of the wheels for this’ 
purpose, and Fig. 5 is a perspective view, showing the 


Fig. 5. 


MacuHinA SE MovENTE Mosite 


Fig. 6.-THE SHRINE OF 


Fig. 1.—THE SHRINE OF BACCHUS, 
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BACCHUS—MECHANISM FOR DELIVERING 
WINE AND MILK. 
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screws by which the bearingsof either set of wheels 
could be raised or Jowered, so as to cause the shrine to 
move in the way proposed. 

Fig. 6 shows machinery adapted to the shrine by 
which, on turning the figure of Victory at its top, two 
fountains beneath its canopy could be made to dis- 
charge wine or milk at pleasure. This apparatus is an 


adaptation of the two-way cock, whose plug, seen at 


Fig, 5, 


h 


d, is turned by the enwrapping cord asshown. The 
milk was contained in the vessel, y, and the wine 
in q, and the two liquids pass down through one of the 
columns of the canopy, by the tubes, z r, and when the 
plug, d, is turned half around as described, the fountain 
jet that was discharging milk then flowed with wine, 
and milk took the place of wine in the other jet. The 
fountains were stopped by turning the duplex cock, f, 
and thus cutting off the supply of both liquids. 

The mechanism of this shrine of Bacchusproves that 
2,000 years ago the fact that wheeled vehicles could be 
propelled by power applied to the axles on which the 
driving wheels were fastened was well known, and that 
the mechanical principles involved in the application 
of the power were well understood. Furthermore, the 
shrine affords evidence of a high degree of refinement 
in mechanical manipulation in the cylindrical plug 
two-way cock, as well as in the general arrangement 
of the details of apparatus for performing the seeming 
miracle of changing wine into milk or milk into wine. 

It is confidently believed that this is the first time 
this self-moving vehicle (which the shrine certainly 
was) of Hero has been described or even referred to by 
any writer in the English language. This is not 
strange, for the work of Hero descriptive of automata 
is very scarce, and thetranslations of Commandineinto 
Latin and of Baldi into Italian are also rare. 

It is universally admitted by writers on mechanics 
that Hero is the author of the first description of a 
machine actuated by steam; but hitherto no one has 
claimed for him the honor—to which the evidence 
above submitted clearly entitles him—of having in- 
vented the first self-moving carriage or locomotive. 

+3 +e 
SOME NEW AMERICAN KNITTING MACHINES, 

For some five or six years past Messrs. Scott & Wil 
liams, of Philadelphia, have been perfecting a system 
of automatic seamless hosiery machinery, and their 
latest improvements in this line are embodied in the 
machine shown in the accompanying illustration. Its 
chief characteristic is the mechanism for controlling 
the needles during the knitting of the heel and toe, 
involving first the gradual diminution of the number 
of needles of the group or series upon which the heel 
or toe is to be formed, one needle being thrown out of 
action, then another, and so on until the narrowest 
portion is reached, whereupon needles are gradually 
returned to action, in like manner, until the original 
number are once more in action. The device embodied 
in the machine is constructed on a principle which per- 
mits the needles alone to control its movements. A 
frictionally mounted ring is carried in suitable guide- 
waysat or near the upper edge of the revoluble cam 
ring, and this ring is free to turn or to be stopped in- 
dependent of the movement imparted to the cam ring; 
upon this’ring are mounted two levers termed pickers, 
the inner ends of which extend inward far enough to 
engage the butts of the needles, their outer ends being 
under the control of a pivoted lever car- 
rying segmental plates. One of these 
pickers is poised at or near the middle of 
its length and has its inner end recessed 


stopped or arrested thereby, and while so arrested 
an upward thrust is imparted to it by the lifting 
lever, whereby it is not only itself raised, but, owing 
to the presence of the recess or step in its inner end, 
the needle is raised with it, and thus thrown out of 
action ; another reciprocation of the machine carries 
this picker to the other side, where the same action 
takes place, and the first needle of that side is thrown 
out of action. This operation is continued until all 
necessary needles have been thrown out of action, 
whereupon the segmental plates carried by the lifting 
lever are moved, so that they engage with the poised 
picker, the under end of which travels ina path imme- 
diately above the butts of the inactive group of needles. 
The friction ring is still stopped by the first mentioned 
picker contacting with a needle butt, and the poised 
picker is brought intoa position immediately over the 
butt of the first needle of the active set, and as its 
outer end is lifted by the lifting lever its inner end 
is depressed, which carries a needle withit. This takes 
place in like manner on the other side, and is contin- 
ued until the heel or toe is completed. The needles 
are not subjected to the slightest side strain when being 
acted upon by the pickers, and the thrust is delivered 
ina direct line with the length of the needle. No 
changes of mechanism whatever are necessary in order 
to effect a change of gauge, and no derangement of 
parts can interfere with the correct and _ accu- 
rate operation of the needle-controlling members. 
At the beginning of the heel or toe the necessary 
needles are thrown out of action en masse by mechan- 
ism partaking of the nature of that above described 
for acting upon individual needles, in so far as the 
thrust is imparted in a line with the length of the 
needle, the mechanism for this purpose being of a most 
simple, ingenious, and substantial character. In order 
to insure the lowest possible percentage of ‘‘menders,” 
circular courses are introduced between the joints of 
both heel and toe, the mechanism allowing the num- 
ber of courses forming these gores to be increased or 
diminished at will. Either ladies’ hose, men’s half 
hose, or children’s ribbed hose, or any combination of 
these types, are made with equal facility on the ma- 
chine. 

The machines of this firm are now in use among 
some of the leading concerns in this country, and in 
England and on the Continent of Europe, Messrs. Geo. 
Blackburn & Sons, of Nottingham, England, having 
been selected as builders for its distribution abroad, 
and the home plant being at the corner of Sixth and 
Arch Streets, Philadelphia. 

In a recent speech on the tariff bill Senator Quay 
said: “It is not an exaggeration to assert that the best 


or stepped ; the other slides bodily in suit- 
able guideways. Assuming that one-half 
or thereabout of the whole number of 
needles in the head are thrown out of 


action, the direct moving picker is 
brought into contact with the butt of 
the first needle of the inactive set and 


SCOTT & WILLIAMS’ IMPROVED AUTOMATIC SEAMLESS HOSIERY 


MACHINE. 
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knitting machinery in the whole world, for the manu- 
facture of articles of wearing apparel consumed by the 
masses, is of American origin. So excellent-ismuch of 
this machinery, and it is sold at a priceso low, that there 
is a largeand growing European demand for it. At this 
moment multitudes of American knitting machines, 
making hosiery of the lower grades, are being operated 
upon the Continent of Europe, and some of the best 
kinds of American machinery are built and sold in 
Europe by machine builders under agreement with 
American patentees.” 


2+ 2+ 
AN IMPROVED STREET RAILWAY CAR FENDER. 


The fender shown in the illustration is designed to 
be so flexible that it cannot possibly injure a person 


EATON’S CAR FENDER, 


whom it strikes, but will catch up such person in such 
way that he or she will be carried safely along with 
| the car until the latter may be stopped. The improve- 
ment has been patented by Mr. Henry W. Eaton, of 
No. 45 William Street, New York City. Fig. 1 shows 
the device in use, Fig. 2 being a side view, represent- 
ing the position of the parts when a person has been 
caught on the fender. A forwardly extending lower 
framework is connected by a hinge joint to the car, 
and chains extend from the forward end of the frame 
to hooks at either side of the dashboard. The chains 
are connected by a netting, and are only indirectly 
[eonnected with the lower frame, being attached at 
their outer ends to the arms of a swinging frame 
pivoted to the lower frame, and which extends nor- 
mally upward, as shown in Fig. 1, this frame when 
turned over, as shown in Fig. 2, striking the chains 
and network to depress them near the center, and 
swing them and the frame up slightly at the front end 
of the fender. The lower arms of the swinging frame 
have at their free ends a cross bar extending beneath 
the sides of the lower frame, limiting the upward swing 
of the arms and the outward movement of the swing- 
ingframe. The first effect of striking a person is to cause 
the upright frame to yield gradually, so as to break 
the force of the blow, and at the same moment the 
network, engaging the legs tightly between tbe knees 
and the ankles, relieves the body of much, if not all, of 
its weight and prevents the danger of breakage of the 
ankles by sudden shock. The vertical frame then 
swingsinward under the weight of the falling body 
thus thrown upon the two nettings, the side chains 
buckling and raising the lower portion of the fender 
frame at its outer end. The whole device may be 
folded up in small space on the end of the car when 
not in use. 
e+ 6+. —__________ 
The Alaska Boundary. 


A part of the expedition which has been engaged 

in surveying the boundary between the property of 
Great Britain and Alaska has returned to Washing- 
ton. The joint survey of the boundary by the United 
States and Great Britain is naw practically complete, 
and the State Departments of the respective coun- 
tries may begin work at once on the conflicting claims. 
The greater portion of the region purchased from 
Russia is definitely located on the 141st meridian. The 
object of the English is said to be to force the line 
down to cross some of the broad inlets which would 
give them water access to their own territory, so that 
they. would be entirely independent of United States 
custom regulations. 
One of the interesting facts established by the expe- 
dition was that Mount St. Elias is not on 
United States territory, and that it must give 
precedence in regard to height to three moun- 
tains further inland, which all stand in British 
possessions. The height of Mount St. Elias as 
determined by this year’s party is 18,023 feet, 
while Mount Logan is 19,584 feet high. The 
other two peaks are nameless as yet. There 
were no lives lost in the expedition and the trip 
was regarded as being very satisfactory. 
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Gorrespondence. 


A Remarkable Dog. 
To the Editor of the SCIENTIFIC AMERICAN ; 

A peculiar incident occurred to my fox terrier Fritz, 
which may be of interest to the readers of your valua- 
ble paper. On last Tuesday, while the cellardoor was 
open, the dog descended in search of rats, at about 9 
o’clock. At 9:30 the dog was searched for and thought 
lost. No further notice was taken in the matter until 
Wednesday morning at 11 o’clock, when I was at- 
tracted by a dog yelping. After a careful search in 
the cellar, which revealed only a pile of sand by the 
wall, Inoticed the dog’s nose protruding through an 
inch board at the top .window of the cellar looking 
into the yard. I went immediately upstairs and re- 
moved five bricks from the pavement and pulled the 
dog out. After a careful inspection I discovered he 
had dug under the foundation of the housein the sand, 
which had cavedin on him. Finding no other meansof 
escape, he dug up to the surface, a distance of six feet ; 
and on arriving at the brick surface, which had been re- 
cently paved, dug toward the window a distance of 
three feet, and had nearly eaten through the board in 
his efforts to free himself. He was nearly exhausted 
when discovered, being 26 hours under ground. One 
eye was entirely closed from sand, the other nearly so. 
The same dog recently jumped from the second story 
window, a distance of 18 feet, only injuring his toe 
nail. W. H. Ross, Cornell 1897. 

246 W. Hoffman Street, Baltimore, Md. 


Cold Storage. 

Experimental attempts at cold storage began in this 
city eighteen years ago, and developed into a com- 
mercial industry three years later. Since then the 
knowledge of scientists and inventors has been com- 
bined with the practical experience and capital of 
warehousemen, until now the business of cold storage 
and freezing is a considerale factor in the market sup- 
ply of the world. At first the cold air from refrige- 
rators on the ground floor was forced to storerooms 
above, but this plan was soon given up for the system, 
still in limited use, of massing ice at the top of build- 
ings, so that a current of cold air is drawn by gravity 
through shafts to the lower floors. By this system 
only cold storage at 38° and above is possible, while 
actual freezing is necessary for many classes of 
goods. One of the nine large cold storage warehouses 
in this city uses a system of metal pipes ten inches in 
diameter, which encircle storage rooms. These begin be- 
low the “charging floor,” the upper story of the build- 
ing. Here ice is broken by hand power, the sectional 
trap doors are lifted, and the pipes, set close beside 
each other and extending down to the floors below, are 
closely packed with ice and salt. The drainage from 
these, which is collected on the second floor, is utilized 
to cool rooms on the ground floor to a temperature of 
40° degrees. This method of cold storage is especially 
adapted for holding comparatively small amounts of 
perishable goods, without the cost of expensive ma- 
chinery. 

The system most generally in use, however, is that 
of producing intense cold by the evaporation of am- 
monia, and one of the largest and best equipped cold 
warehouses uses the so-called ‘‘ direct expansion ” sys- 
tem, which it is not necessary here to explain. In this 
immense establishment, which comprises in two ware- 
houses 1,500,000 cubic feet of cold storage and freezing 
space, eight boilers, each of seventy-five horse power, 
are used in the smaller building alone. The engines, 
compressors, and all parts of the machinery are in 
duplicate, so that if one set is disabled the other set of 
machinery may be started and the requisite tempera- 
ture throughout the building steadily maintained. 
Whatever the method used, the effect aimed at is the 
reverse of steam heating, that is to grasp and carry 
heat out of the rooms which it is desired to refrigerate. 
The brine which is produced by the ammoniacal gas 
process, and conveyed throughout the buildings in 
main pipes and smaller coils, leaves the manufacturing 
room in the basement: at zero and returns from the cir- 
cuit only 5° higher. All this apparatus in specially con- 
structed buildings costs money, and at the present time 
more than $4,000,000 are invested in cold storage in 
this city alone. 

The first floor of these great buildings is usually oc- 
cupied by offices and open space necessary for receiv- 
ing and discharging goods, and the storage floors above 
are reached by heavy freight elevators. Passing 
through a small anteroom on leaving the elevator, the 
“ bulkhead,” or thick wall, which is air spaced and 
padded so as to beas nearly as possible a non-conductor 
of heat, is reached. The heavy‘door swings open, anda 
change of 50° to 70° is realized in a second of time. The 
purity of the atmosphere and the uniform temperature 
of each room or ‘‘box” are evident. Tiers of goods 
extend to the ceiling, closely packed along immense 
floor spaces, or in smaller lots in separated rooms. To 
the visitor, who, as well as the guide, is protected with 
heavy wraps, the long stretches of pipes and rafters 
covered with frost crystals glittering in the electric 


light present a strange and beautiful spectacle. Poul- 
try, meats, fish, butter, and eggs are stored in largest 
quantity, and actual experiments show that these 
usually perishable goods can be held in cold storage 
almost indefinitely, and meat and fish frozen and kept 


for five years have come out in good, marketable con- 


dition. 

By this preservative process a glut is prevented in 
periods of too plentiful supply, the season for perish- 
able goods is lengthened to extend the year through, 
and prices are equalized, to the profit of both producer 
and consumer. For example, yearling turkeys, which 
last February were stored and frozen, and since kept 
in a dry air at ten tofifteen degrees, are now the choice 
delicacy offered in the best hotels, and bring in the 
markets three-cents a pound more than the best spring 
turkeys. But’ even in this favoring market there is 
not much profit to the merchant, since a third ofa 
cent per pound is charged for the cold storage of poul- 
try a month, and the higher rate of half a cent a pound 
each month for freezing. The prices charged for stor- 
age are, however, nearly fifty per cent lowerthan they 
were ten, or even five, years ago. 

The vegetable and fruit supply of this district has 
been strikingly influenced by cold storage. Peas, lima 
beans, lettuce, okra, celery, and other seasonable 
vegetables are at: this time stored by wholesale merch- 
ants for a few days or a week to hold steady a variable 
supply. Large quantities of domestic pears are also 
being carried on short-term storage. Considering the 
oversupply of California fruit now reaching this city, 
it is at first a surprise that none of it is being held for 
higher prices, but this 1s because the summer varieties, 
which aloneare now coming, cannot besafely held, even 
in the cold dry air of these warehouses. Tokayand other 
grapes of vinifera blood later in the season are success- 
fully held for three weeks, and Cornichons have been 
kept for six weeks and eventwo months. The more 
delicate varieties of grapes from this State and Ohio 
remain in good condition for several months, until the 
supply is exhausted by Thanksgiving season. The 
tough-skinned Catawbas, however, are brought out 
of an atmsphere of about 35° as late as April, when 
even the Almeria season is past. Domestic pears come 
from the refrigerating houses until midwinter, and 
some California pears, notably P. Barry, are keep suc- 
cessfully and profitably as late as June. Instances of 
large profit in carrying these pears are often cited. For 
example, lots stored in September, when they sold for 
$1.98 a box, commanded $8 a box nine months later. 

Late spring varieties of Florida oranges often yield 
the largest profits of this crop, and are known to have 
quadrupled in value by July. In fact, oranges can be 
kept almost indefinitely, although they are rarely held 
more than sixty days without deteriorating somewhat 
in quality. 

Horseradish, stored last spring when it cost three to 
four cents a pound, is now selling as high as ten cents, 
and buckwheat flour, after having been carefully 
cooled and kept against all objectionable intruders 
during the summer months, will soon be selling to 
eager buyers as the first new buckwheat of this year. 
Dried fruits and nuts are similarly protected during 
the warm weather, and seed corn and peas are kept in 
a freezing temperature to prevent sprouting and to 
destroy weevils. Owing to an abundance of cabbage 
last year, quantites of sauerkraut were stored, and 
this has proved a lucky venture on account of the 
failure of this season’s cabbage crop. 

These artificial low temperatures, besides their uses 
in arresting the decay and retarding the maturity of 
fruits and vegetables, are applied to other purposes 
connected with horticulture. Nursery stock has been 
kept in a cool temperature in good condition for three 
years, with the roots plump and ready for growing 
when taken out. , Hardy plants which are intended 
for forcing are often frozen after they are lifted, so as 
to give them their needed experience of a winter, after 
which they will push forward with healthy energy. 
Imported pips of lily of the valley are largely held in 
cold storage, not only to preserve them, but because 


| they start more quickly and strongly after having been 


frozen. Bermuda lily bulbs and other stock of this 
sort are also treated successfully in this way. 
Refrigerator cars have made it possible to transport 
California fruit to New York, and some of the freezing 
processes on shipboard have been so perfected that 
perishable fruitcan soon be sent all over the world. 
Unsound fruit cannot be saved by cold storage, but it 
ean be kept in good condition if it issound and not too 
ripe when first placed there.. Cold warehouses in fruit 
districts have been advocated for storing the products 
of a neighborhood, so that they can be held for ship- 
ping until a time when the demand would make it 
profitable. Toa certain extent this is practicable; but, 
as a rule, it is not safe to ship fruits after they have 
been a long time chilled, and, in a majority of cases, it 
seems preferable to transport the fruit directly from 
the orchard or the vineyard to its destined market, 
and then, after carefully selecting and packing that 
which is not overripe, to hold it until the time of de- 


this year to be refrigerated in this city. It is claimed 
that the fruit keeps better when treated in this way 
than when itis stored in cold houses at home and 
shipped to this city afterward.—M. B. C., Garden and 
Forest. 
0 
Notes on the Handling of Petroleum. 

A paper read before the Institution of Civil Engi- 
neers in London deals with the transportation of crude 
petroleum in bulk, from the point of view of minimiz- 
ing the risks of fire and explosion, by Mr. Boverton 
Redwood. The subject was discussed in reference to 
transportation by tank steamships, but much of what 
was said applies with equal force to the transportation 
of this highly inflammable substance by tank cars. Ex- 
perience has taught that the danger of explosion while 
handling petroleum lies not so much in directly ignit- 
ing the oil as in igniting the inflammable and explosive 
mixtures of petroleum vapor and air. 

The author of the paper alluded to stated that cer- 
tain descriptions of petroleum evaporate freely at com- 
mon temperatures; that the vapor given off is much 
heavier thanair, andremains fora considerable length 
of time in any receptacle capable of holding a liquid, 
or may flow unperceived for some distance in a stream 
similar to that of a liquid ; that the vapor is highly in- 
flammable, and capable of carrying back flame to the 
source whence it emanates; and that mixtures of 
petroleum vapor and air may be either inflammable 
(burning silently) or more or less violently explosive. 
It was further shown that petroleum, at temperatures 
below that at which vapor is freely evolved, may be 
converted into a highly combustible spray. Crude 
petroleum consists of a great number of hydrocarbons, 
some of which are exceedingly volatile, and the vapor 
given off may be from 2% to 344 times heavier than 
air, its density depending upon the chemical compo- 
sition of the hydrocarbons present. From the vapor 
density the volume of vapor given may be calculated, 
and it was thus found that one volume of a petroleum 
spirit consisting principally of hexane yielded 187 vol- 
umes of vapor at 60° Fah. The percentage volume of 
the vapor of a volatile hydrocarbon taken up by air 
depends upon the tension of the vapor, and varies with 
the temperature. When the vapor of petroleum is 
brought inte contact with air, diffusion takes place, 
the heavy vapor traveling upward into the lighter air, 
and the air passing downward into the vapor. 

Referring to the conditions under which an explosive 
mixture of petoleum vapor and air may be ignited, it 
was stated that neither the glowing end of an ordinary 
wooden match or of a “ fixed star” vesuvian, the flame 
of which has been extinguished, nor aredhot coal which 
has ceased to blaze, nor a shower of sparks from a flint 
and steel, or from the fireworks known as ‘‘scintel: 
lettes” and ‘‘ golden rain,” is capable of causing the 
combustion of the mixture; but a platinum wire raised 
to white heat by means of electricity invariably causes 
ignition, though at a red heat no such effect is pro- 
duced. Hither the electric spark, or a flame, at once 
causes the explosion of such a mixture, but an inflam- 
mable mixture containing a small proportion of vapor 
may beignited by a large flame, when a small flaine 
or an electric spark proves ineffective for the purpose. 
The use in an oil tank of a heated rivet at a tempera- 
ture below that which is requisite for the ignition of a 
mixture of petroleum vapor and air may nevertheless 
be attended with danger, owing to the ignition of the 
oil which remains between the plates at the laps. 

So long as the cargo tanks are fullof oil there is very 
little risk of fire or explosion, except through serious 
structural damage resulting from collision or other ac- 
eident. The accumulation of vapor due to leakage of 
oil from the tank domes of the oil tanks must, however, 
be guarded against, and care must be taken that these 
do not become overfilled or empty in consequence of 
increase or diminution in the volume of the oil. 

Smoking and the use of matches about tanks filled 
with petroleum should be prohibited. The chief risk 
occurs during loading and discharging, and the pre- 
caution just named should then be zealously enforced. 
The tank covers should be kept closed as much as pos- 
sible, and in the case of crude petroleum provision 
must be made for the safe discharge of vapor during 
loading. Before the tanks are entered for inspection 
they should be ventilated, and if repairs necessitating 
the use of hot rivets are tobe effected, the oil compart- 
ments and adjacent spaces should be thoroughly 
cleansed and efficiently ventilated by a steam jet or 
fan blower, until on testing by a competent expert the 
complete removal of inflammable vapor is found to be 


accomplished. 
rn A A 


: Proportion of Solids in Milk. 

According to A. Schmid, chemist tothe Swiss Canton 
Thurgau (Chem. Zeit.), in 76 per cent of the samples of 
milk examined the total solids exceeded 12°5 per cent; 
in 20 it ranged from .12°5 to 12; and in 4 only did it fall 
below 12 per cent. Hence it appears that the demand 
of 12 per cent solids (and 8 per cent fat) asa minimum 
is not exorbitant. According to the same journal, 12 


mand. Many of the grape growers of this State will] per cent solids, including 3 per cent fat, is the mini- 
ship directly from their vineyards a part.of their erop! mum permissible in Basle city. 


© 1894 SCIENTIFIC AMERICAN, INC. 


SEPTEMBER 22, 1894. ] 


Scientific American. 


183 


THE UNITED STATES WAR SHIP ATLANTA RAMMING 
A DERELICT. 

A prominent feature in the construction of all 
modern war ships, as is well understood, is the ram 
prow, for use in the sinking of opposing vessels in 
actual warfare. With this purpose in view, the stem 
or ram proper projects some distance forward below 
the water line, and is made exceptionally strong, being 
also strongly braced and supported in the forward 
compartments of the vessel. The utility of such con- 
struction for the purpose designed received a partial 
illustration in the ramming, on August 4, of a derelict, 
or floating wreck, by the United States war ship 
Atlanta, which forms the subject of the spirited illus- 
tration on our first page. The vessel rammed, the 
Golden Rule, floating at random in regularly traversed 
waters, was a danger to commerce, and on this ac- 
count Captain Bartlett, of the Atlanta, determined to 
destroy her. The captain says: ‘‘ We were steaming 
along at a fair rate of speed when the officer on watch 
sighted the derelict vessel. We speeded up and struck 
the wreck about amidships, going through her like 
eutting through cheese.” The wreck, however, al- 
though thus cut in two, was not entirely sunk, having 
been very light and high out of water, her cargo hav- 
ing been empty barrels, but her capacity for inflict- 
ing damage on other vessels must have been greatly 
lessened. It was at first erroneously reported that the 
Atlanta herself had been seriously damaged, but on 
this point Captain Bartlett says : 

“As is customary after ramming, we made a careful 
examination of the whole ship, including our engines, 
and it was discovered that the key in the crank shaft 
of the high pressure engine was loose, and was within 
an eighth of an inch of falling off. We immediately 
stopped the engines. If we hadrun ten—yes, perhaps 
five—minutes longer the crank would have slipped off. 
We then shut off the high pressure ports and made for 
Newport with the low pressure engine.” 

A recent report from the Naval Hydrographic Office 
affords some interesting information as to the large 
number of dangerous derelicts on the ocean. During 
the seven years 1887 to 1898 the office received 5,024 re- 
ports concerning a total number of 1,628 derelicts, of 
which number 482 were identified and 1,146 unidenti- 
fied. Theaverage number of derelicts constantly afloat 
is estimated to be 232 annually, or about 19 per month. 
Statistics compiled from the reports received show that 
the average period a derelict is afloat after having been 
abandoned is about thirty days. The dangerous 
character of these derelicts is illustrated by the fact 
that in this period of seven years there have been 
forty-five collisions with them, which caused the total 
loss of nine vessels and considerably damaged seven- 
teen others. Seventy derelicts have been destroyed, 
one by torpedoes and theram of the United States 
steamer San Francisco and sixty-nine by fire. Seven 
other attempts to destroy derelicts by fire are con- 
sidered to have been unsuccessful, as the derelicts re- 
mained afloat for some time after having been set on 
fire. Five of these seven had cargoes of lumber that 
had become so waterlogged as not to be inflammable; 
the other two were in ballast. In the cases of the 
sixty-nine attempts regarded as successful the fact that 
these derelicts were never seen subsequent to the time 
they were set on fire is regarded as sufficient proof of 
their destruction. 

The best known of all derelicts upon the ocean seems 
to be the schooner Fannie E. Wolston, abandoned 
October 15, 1891, and since reported forty-four times. 
She has been a derelict 1,025 days, during which she 
has drifted 8,575 miles, and is supposed to be afloat yet. 

Cee a 
Photographing the Effects of Telephone Vibrations. 

A correspondent of the Manchester Guardian has 
written to that paper: 

“The problem has been attacked in a new way by 
Mr. G. J. Burch, who has succeeded in making an 
instrument by means of which the E.M.F. of the cur- 
rents generated by speaking into a telephone can be 
recorded photographically. These currents are too 
rapid to affect an ordinary galvanometer individually, 
and inasmuch as they flow alternately in opposite 
directions, their combined effect is nil. But it seems 
that the capillary electrometer, invented some years 
ago by Lippmann, has been brought tosuch perfection 
in Oxford that electrical changes occurring hundreds, 
and even thousands, of times in a second can be re- 
corded by its means. The instrument consists of two 
glass tubes, one drawn out toa fine point and the 
other bent into the shape of the letter V. The latter 
is about half filled with mercury, and contains in one 
limb a few drops of dilute sulphuric acid. Mercury is 
poured into the other tube, and is forced, partly by its 
weight and partly by compressed air, into the narrow 
part of it, where it hangs balanced, as it were, by the 
force of capillarity. This tube is fixed so that its point 
dips into the acid in the V-tube. Platinum wires dip- 
ping into the mercury in either tube serve to connect 
the instrument with the circuit of the telephone. 

‘““The smallest change in the electrical condition of 
the circuit instantly disturbs the balance of the capil- 
lary forces, and the end of the mercury column is 


driven up or down, according as the pressure of the 
current is toward it or away fromit. These movements 
occur with a rapidity that the eye is unable to follow, 
and the instrument is perfectly dead-beat in its action 
—i. e., there is nothing at all resembling the oscillations 
of the needle, which render observations with a sensi- 
tive galvanometer so serious. In order to record these 
movements recourse is had to photography. The 
magnified image of the capillary tube is projected on 
to a screen in which is a narrow slit. Behind the slit 
a sensitized plate is made to pass with a perfectly regu- 
lar motion, any rise or fall of the mercury column be- 
ing recorded as a projection or a notch on the edge of 
its shadow. This method was introduced by Prof. 
Burdon Sanderson. The apparatus now employed 
was invented by Mr. Burch. The first photograph 
shown was taken seven years ago. The electrometer 
was connected with a telephone, near which a whistle 
was blown. The currents generated were so intense as 
to cause electrolysis, and it wasevident that the move- 
ments of the electrometer had been too rapid to be pro- 
perly recorded on the photograph. This led to the 
construction of the present apparatus, in which the 
plate can be made to travel at any desired rate from 6 
inches to 6 feet per second. 

‘*The next illustration was obtained by singing a 
falsetto note near the telephone, the electrometer hav- 
ing responded to the currents generated by each vibra- 
tion to the number of 650 persecond. From this result 
it was evident that the apparatus might be used for 
studying the sounds of the human voice in speech. 
The syllables ‘pop-pop-pop-pop’ and ‘dod-od-od-od,’ 
spoken during the passage of a plate, produced results 
easily distinguishable from each other and evidently 
characteristic of these consonants. The vowels ‘a’ 
and ‘e’ formed the subject of the next two photo- 
graphs, and the last represented the buzzing sound of 
‘Z-z-1-z.. This gave a very irregular curve, and Mr. 
Burch stated that with the lens fine serrations could 
be distinguished which corresponded to from 2,500 to 
8,000 double vibrations per second.” 

——__—_—_$_o-+9+ 2 _________ 
Professor Melmholtz. 

Professor Herman Ludwig Ferdinand Helmholtz, 
the eminent physiologist and physicist, died in Berlin 
September 8, from the effects of a stroke of paralysis. 
Professor Helmholtz was one of the foremost scientists 
of the century, and by his invention of the ophthal- 
moscope he may be regarded as a benefactor of man- 
kind. Like Tyndall, it was not the least of Helmholtz’s 
glory that he succeeded in popularizing the special 
branches of science to which he had devoted himself. 
Helmholtz was born August 31, 1821, at Potsdam, 
where his father was professor in the gymnasium. He 
entered the University of Berlin in his seventeenth 
year, and after receiving the degree of doctor of medi- 
cine at the Frederick William Institute, he became a 
surgeon in the Charity Hospital of Berlin and later a 
military surgeon at Potsdam. Medical education at 
the time when young Helmholtz studied was essential- 
ly a study of books, but the young student soon saw 
the disad vantages of the system, and a large part of 
his life was devoted to ameliorate these conditions. 
The value of the study of medicine was well expressed 
by Helmholtz in later life when he said: ‘‘ Apart from 
the fact that I entered on the study of medicine at a 
period when any one who was even moderately skilled 
in physical modes of examination found a fruitful soil 
to cultivate, I consider the study of medicine to have 
been the school which taught me, as no other could 
have done, the eternal laws which are the bases of all 
scientific work.” 

After occupying various positions in several German 
universities, he was appointed in 1871 to the chair of 
physies in the University of Berlin. In 1887 Professor 
Helmholtz was invited to preside over the physico- 
technical institution in Berlin, founded chiefly by Dr. 
Werner Siemens. He accepted the call, but still re- 
tained until his death the position of professor ordina- 
rius in the university. In 1883 the German Emperor 
conferred on Herr Helmholtz and his family the honor 


‘of hereditary nobility. 


The greatest achievement of Helmholtz was the in- 
vention of theophthalmoscope or eye mirror in]1851, by 
which the interior of the eye may be examined. This 
invention, which is one of the crowning achievements 
of the nineteenth century, has saved the eyesight of 
thousands. The result of his investigations was pub- 
lished in 1856 in a remarkable work entitled ‘‘ Manual 
of Physiological Optics.” After the ophthalmoscope, 
his most important work was done in acoustics and 
acoustic physiology. When at the University of Bonn 
he invented a method of analyzing sounds by the use 
of resonators. His great work, entitled ‘‘ The Doctrine 
of Tone Sensations as a Physiological Basis of the 
Theory of Music,” was published while he was profes- 
sor of physiology at Heidelberg. His other works and 
the many papers which he contributed to scientific 
journals and learned societies are too numerous for 
mention here. Those who wish to know more of the 
life and works of the great scientist are referred to the 
SCIENTIFIC AMERICAN SUPPLEMENT 823, which con- 
tains an interesting biographical sketch by one of his 
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pupils, Hugo Kronecker. The visit of Helmholtz to 
the Fair last year will beremembered by all. To-day 
Berlin mourns over the loss of two of her sons who 
died within a few days of each other. Helmholtz and 
Brugsch have both done much to make the learning 
and the educational institutions of Germany at once 
the wonder and envy of the world. 

——___—____2+ 0+. 

Coffeeism. 

The evil effects of coffee on many constitutions are 
matters well known. Many a case of persistent pru- 
ritus has been made to disappear by simply interdict- 
ing the use ofcoffee. On the other hand, coffee, taken 
without milk and with but little sugar, exercises the 
most beneficial influence in many cases of migraine, 
especially if a little lemon or lime juice is added to the 
decoction. Some weeks before his death the late Pro- 
fessor Charcot was in attendance upon a family com- 
posed of the father, mother, and six children, who had 
become the victims of an uncontrollable mental irrita- 
bility upon the least provocation. Hardly a meal 
passed at the family board without an explosion. 
Upon the least pretext the father became furious, the 
mother scolded, and the children would give way to 
hysterical crying. The family were all hypochon- 
driacal. The strangest part of the history consisted 
in the fact that domestics employed and residing in 
the family would soon partake of the general cachexia 
and join in the pandemonium. 

In the middle ages, this house would have been con- 
sidered haunted, and somebody would have been 
burned, or hung and quartered as having enchanted 
the premises. This was the nineteenth century, how- 
ever, and as demons, goblins, fairies and vampires are 
no longer the fact, Charcot looked into the hygiene of 
the-locality for a solution of the difficulties. On in- 
vestigation he found that the father was a manufac- 
turer and adealerin coffee ; the roasting, grinding, and 
packing, as well as the manufacturing of the essence 
and of the extract of coffee, being carried on in the 
lower floors of the premises. In the apartments above 
the odor of coffee permeated every nook ; the furniture 
and clothing smelt strongly of coffee. The inmates 
were suffering from chronic coffeeism. A few weeks’ 
residence in the purer air of the seashore and change 
of habitation soon brought about a change for the 
better.—Pacific Med. Jour. 

rr +O Oo 
The Secondary Products of Combustion. 

A statement has been communicated by M. Iloswa 
to the Bulletin dela Societe Chemique de Paris respect- 
ing certain determinations made by him of the forma- 
tion of secondary products containing nitrogen by 
combustion in air. The author considers he has 
proved that, on burning in air one and the same vol- 
ume of coal gas and of hydrogen, one and the same 
weight of nitrogen is converted into ammonia. On 
burning equal volumes of coal gas and of hydrogen, 
the nitrogen transformed into nitrous acid will also 
have approximately the same weight. But on burn- 
ing carbon monoxide, nearly 2} times more nitrogen is 
found in the state of nitrous acid than in the former 
case. Supposing one kilogramme of each of these gases 
to be burnt, the most nitrogen in the state of ammonia, 
and in the state of nitrous and nitric acids, is found in 
the product of the combustion of hydrogen; only one- 
fourth of the quantity being found in the case of coal 
gas, and about one-twentieth in the case of burning 
carbon monoxide. On burning wood charcoal in air, 
whether merely dried or heated to redness, the 
quantity of nitrogen contained in the nitrous and 
nitric acid collected is almost equal to that of the pro- 
duct. There is not much difference in the result of 
burning an equal weight of coke. The formation of 
ammonia during the combustion of coke or charcoal is 
merely a result of the decomposition of these sub- 
stances. Otherwise it would be difficult to understand 
why the weight of the ammonia formed should vary 
according to the degeee of heat. On burning coal gas 
and hydrogen, the sum of the equivalents of the acids 
named is from 11 to 15 times greater than the figures 
of the equivalents of the ammonia. M. Iloswa remarks 
that hydrogen peroxide is one of the constant com- 
ponents of the atmosphere, and almost always ac- 
complishes the reactions commonly attributed to ozone. 
He givesup as impossible the determination of atmo- 
spheric ozone upon a scientific basis. 

tl 0 
Wood Pavement in London, 

The new Tower Bridge is paved with the wood of 
the eucalyptus tree, from Australia. The blocks are 
about the size of building bricks, and their top surface 
has beveled edges, thus affording horses a foothold. 
They are fastened together by means of pegs put 
through them and fitted into corresponding holes in 
the adjoining blocks. This wood is a dark, mahogany 
color, is very expensive, but heavy and durable. It wus 
laid according to the Duffy patent system with special 
machinery by J. Temperley & Co., of London. Wood 
is replacing stone pavement in many of the London 
streets; but in them it is laid in a simpler and less 
costly manner. ; 
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Cotton Wool in the Nostrils. 

F. P. Mann, M.D., San Francisco, in the Pacific 
Medical Journal, writes as follows: Everybody is ac- 
quainted with the fact that nature has attempted to 
guard the portals of respiration through the nose by 
placing just within the nostrils of man or air-breath- 
ing animals a multitude of hairs. These act as a very 
imperfect strainer in arresting the portion of the dust 
and germinal matter with which the air we breathe is 
laden. It would also appear from somewhat extended 
observation and experiment that individuals whose 
nostrils are best supplied with hirsute growth are less 
susceptible to the irritating qualities of foreign ma- 
terial so universally distributed through the atmo- 
sphere, to say nothing of septic matter from decom- 
posing animal and vegetable substance, bacteria, the 
special bacilli of various diseases, etc. Abundant ex- 
periment long ago demonstrated that cotton wool was 
capable of arresting germinal matter with which the 
air is filled. By placing within the nostrils out of 
sight a thin pledget of cotton not sufficiently dense to 
interfere with free inspiration, the air may be greatly 
purified. The cotton immediately becomes moistened 
during expiration, which adds materially to its effi- 
ciency as a filter. That thus placed it will arrest dust, 
particles of soot, etc., may be easily shown by intro- 
ducing the pledgets and then after an hour’s walk 
through the streets removing them, when they will 
be found blackened and soiled. Microscopic examina- 
tion discloses quite a zoological museum of germinal 
matter. Prominent among the displays are found va- 
rious forms of catarrhal and bronchial secretion that 
have been desiccated and pulverized by passing feet, 
thus liberating the germs which planted upon a con- 
genial soil will produce catarrh to order. 

Itis not generally known that a certain variety of 
penicillium glaucum which often develops upon cloth- 
ing stowed away in trunks or closets where dampness 
prevails will produce violent symptoms of influenza 
whenever such fungus infected articles are handled. 
Professor Credi, of Naples, asserts from careful ob- 
servation that fifteen grains of dust from the streets 
of that city contains hundreds of thousands of microbic 
germs. Are the streets of American cities any freer 
from germinal matter? It is claimed for the film of 
cotton that it catches and holds in its meshes germinal 
matter. Any germs that succeed in passing through 
the filter are arrested by the moisture which it main- 
tains in the anterior nares. It is probable it offers 
more or less perfect protection to those exposed to in- 
fectious and contagious diseases. 

——_——_———_—=—~+- 0-9 
INSTRUMENT FOR THE PHOTOGRAPHY OF METEORS 
FOR THE YALE OBSERVATORY. 

: W. L. ELKIN. 

The experiments made at this observatory last year 
seemed to show that, if a sufficiently large field could 
be covered, it might be possible to secure quite a num- 
ber of meteor tracks on photographic plates, during 
the August and December showers, at least. The in- 
comparably greater accuracy, as against eye observa- 
tions, with which these tracks locate the meteor and 
the radiant, has led us to consider the matter worth 
following up, and accordingly application was made to 
the National_Academy for an appropriation from the 
Lawrence Smith fund 
which is to be devoted 
to meteoric researches 
From the grant award- 
ed us the instrument 
represented in the cut 
has been constructed 
by Messrs. Warner & 
Swazey. It is a polar 
axis of the English 
form, this seeming to 
be the most convenient 
and the best adapted 
mounting for carrying 
a number of cameras, 
and admitting of long 
exposures without 
break. The axis is of 
tubular form, about 12 
feet long, the ends being 
pivots working in bear- 
ings which are adjusta- 
ble on their supports. 
The southern support, 
or base, contains the 
clockwork, the north- 
ern support is a column 
containing the driving 
weights, the connection 
being made: by a cord 
passing under the floor. 
The declination axis 
earries arms on either 
end which serve as sup- 
ports for the cameras. 
On the cut six dummy 
cameras are shown; it 
is not likely for the 


INSTRUMENT FOR THE PHOTOGRAPHY 


present, however, that we shall use more than four. 
Graduated aids and slow motions for both co-ordi- 
nates are provided, and the clockwork has an electric 
control. The apparatus is now mounted here, and 
will be tried on the Perseids this year.—Popular As- 
tronomy. 
———————_+82 
AN IMPROVED TUBULAR BOILER. 
The boiler shown in the illustration is specially de- 
signed to economically produce dry or superheated 
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ALFONSO’S TUBULAR BOILER. 


steam, and is provided with simple means for regulat- 
ing the draught. It has been patented by Mr. Cre- 
cencio Alfonso, of Ranchuelo, Cuba. The furnace is 
at one side, and the boiler, consisting primarily of 
twin heaters, is supported on pillars by V-shaped 
flange extensions, which may be hollow and filled with 
water to protect them from injury by heat. A common 
feed pipe, with branches, supplies both heaters from 
below, and also serves as a brace. Casings on the 
upper side of the heaters have steam-tight connection 
with vertical water tubes in parallel rows, the upper 
ends of the tubes being secured to boxes forming 
chambers, and the water preferably covering the upper 
ends of the tubes, yet not entirely filling the chambers 
in practical operation. A steam tube from each of the 
boxes extends up to a steam dome, the tubes being ad- 
jacent to and a portion of them partially surrounding 
the smoke flue. The products of combustion from the 
furnace rise in contact with the heaters and tubes 
through a central passage communicating with the 
smoke flue, there being in this passage a number of 
apertures adapted to be partly or altogether closed by 
a sliding damper moved longitudinally in guides. Fur. 
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ther information relative to this improvement may 
be obtained of Mr. D. Luis Casafias, Ranchuelo, via 
Cienfuegos, Cuba. 
See 
Return of Dr. Cook’s Arctic Party. 

The ill-fated steamer Miranda left New York July 
7, with Dr. F. A. Cook, of Brooklyn, and a party of sci- 
entists and sportsmen who desired to visit the coasts 
of Labrador and Greenland. 

Among the party, which numbered about fifty, were 
William H. Brewer, professor of agriculture, Yale Uni- 
versity ; C. Fred Wright, of Oberlin College ; Professor 
B. C. Jillson, Professor G. W. Dove, of Andover; L. 
L. Dysche, professor of zoology, Kansas State Univer-- 
sity ; Professor Charles E. Hite, of the University of 
Pennsylvania; Professor Elias B. Lyon, of Chicago ; 
and Professor A. A. Freeman, of Andover. The 
Miranda was to cruise around Newfoundland, cross 
Davis’ Strait to the west coast of Greenland, then to 
Melville Bay and visit the winter quarters of Lieuten- 
ant Peary. The return was to be made by way of the 
coastsof Greenland and Labrador; and New York 
was to be reached about September 15. A series of ac- 
cidents befell the Miranda. On July 17 she collided with 
an iceberg near the Straits of BelleIsle. The vessel 
returned to St. John’s, Newfoundland, for repairs, and 
on July 27 asecond attempt was made to reach Green- 
land. The progress of the Miranda was impeded by 
fogs and ice, sothat she did not make harbor at Sukker 
Toppan, Greenland, latitude 65:20, until August 7. 
She started for Holstenborg August 9, and struck a 
sunken rock outside the harbor of Sukker Toppan. 
The damage was so severe that it was not considered 
safe toreturn to St. John’s in the Miranda. Dr. Cook 
and a portion of the party set out for Holstenborg, 140 
miles away, in an open sail boat, and secured the fish- 
ing schooner Rigel, of Gloucester, Mass., to transport 
the party to St. John’s. The Miranda then started 
with the Rigel in tow, but on August 21, while 300 
miles out, the water tank of the steamer was burst by 
the heavy swell, and on August 23, Captain Farrell 
abandoned his vessel. Ninety-one persons were now 
crowded in the little schooner of 107 tons burden. 
Only two meals a day were allowed. The passage was 
rendered doubly disagreeable by bad weather. At 
last the party arrived at North Sydney, Cape Breton, 
on September 5. Most of the passengers returned 
home by rail. Nearly all of the baggage, including 
natural history specimens and negatives, was lost. The 
escape of the party was fortunate and one of its mem- 
bers, Mr. J. D. Dewell, of New Haven, evidently voiced 
the feelings of the majority of the party when he tele- 
graphed to his friends: “ Out of the jaws of death.” 

—_—_—_S——>+ o> ao 
The Effect of Sulphur in Cast Iron. 

In arecently issued volume of the Proceedings of the 
Institution of Civil Engineers there is an abstract of 
a paper on the above subject by Mr. W. J. Keep. 
The author has for six years been trying to verify the 
received belief that sulphur is in every way injurious 
to cast iron; and he has made numerous experiments 
with artificially sulphurized cast iron up to 2 per cent 
of sulphur, both gray and white, the results of, which 
are recorded in the paper. The conclusion finally 


reached is that the proportion of sulphur retained by 
gray cast iron cannot 


materially injure the 
iron, except by increase 
in shrinkage, which in 
the extreme ends seems 
to be from 0°168 inch to 
0°194 inch per foot. The 
general testimony is 
that most of the sul- 
phur present in pig 
iron is lost in remelting, 
and that it is impossi- 
ble it can be reabsorbed 
to any damaging ex- 
tent from the fuel. 
The influence of sul- 
phur is diminished by 
increase of carbon or 
silicon. In wrought 
iron, which is practic- 
ally free from these ele- 
ments, a small amount 
of sulphur is said to do 
great harm; and such 
iron will take up sul- 
phur in considerable 
quantity. The influ- 
ence of sulphur on all 
¢ast iron is to drive 
out carbon and silicon, 
to increase shrinkage, 
and in general to re- 
duce strength; but in 
practice sulphur will 
not enter the iron in 
the foundry to a suffi- 
cient extent to realize 
these defects. 
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PARASITES ON A CATERPILLAR. 
The accompanying illustration represents one of the 
green sphinx caterpillars so frequently found feeding 


boat flies along at the top of it, throwing a double wall 
of spray, between which she flies at a speed of about 
29 miles an hour with the stream and 264 miles 


upon the leaves of wild cherry trees, grapevines, etc. |against the stream, as measured and remeasured at 


The specimen in question, however, is greatly burden- 
ed with a large number of egg-shaped cocoons of a 
parasitic insect; an ichneumon fly, the cocoons stick- 
ing out of the caterpillar’s skin the same 
as bristles on a round brush. 

This parasitic insect, on maturing in its 
shell, bursts the upper end thereof, crawls 
out, and then sails forth on its own wings. 
The minute ichneumon flies lay their tiny 
eggs in the skin of the caterpillar, and 
from these eggs hatch the larve, which 
live within and get their nourishment 
from the caterpillar. 

The caterpillars infested by these para- 
sites die before attaining maturity ; but 
if healthy caterpillars that are not bur- 
dened with the parasitic cocoons be 
found, it is possible to obtain a pupa or 
chrysalis which, when properly kept, will 
change the following year to a moth be- 
longing to the sphinx or hawk moths, 
which in the morning and evening twi- 
light dart swiftly from flower to flower in 
search of honey as their food. 

10-10-94 ____——_ 
On Manganese Steel, 

Manganese steel (13 per cent of man- 
ganese) is not magnetic, and of all the 
alloys of iron it is the one which presents 
the highest electric resistance. It is the 
more malleable the more energetically it 
has been tempered. There is a second 
allotropic variety which is magnetic. M. 
Le Chatelier has determined the conditions of the 
transformation of the two varieties of manganese 
steel into each other. To convert the non-magnetic 
into the magnetic metal it is heated to 550 degrees 
from one to two hours. To convert the magnetic 
metal into the non-magnetic metal it is heated to 
800 degrees and cooled rapidly, so that the inverse 
change may not be produced between 500 degrees and 
600 degrees. Theexpansion of the two varietes of man- 
ganese steel has been found alike which excludes the 
existence of a change of dimension at the point of 
transformation. Manganese steel tempered in water 
on reheating undergoes a contraction of 0°4 mm. in 
100 mm.—H. Le Chatelier. 

SS 
THE HIBERNIA—A FAST STEAM LAUNCH. 

Our engraving, for which we are indebted to the En- 
gineer, London, represents the Hibernia.a boat built 
and engined from the designs of Mr. G. F. G. De 
Vignes, by Messrs. Simpson & Strickland, at Ted- 
dington. Itis, we believe, the fastest boat of its size 


afloat, and atripinit is an experience. At ordinary 
speeds the Hibernia behaves like an ordinary boat, 
cutting her way through the water and leaving a mod- 
erate impression in the form of shore waves. With a 
slight touch of the regulator she leaps forward, and as 
the speed increases, she gradually sinks a little by the 
stern, rises a little at the head, until at a certain high 
speed the bow rises clean out of the water, and’ the 


Mousley. There is but little chance of making these 
speed trials, and very great risk in making them in 
this part of the river, for among other difficulties 


WA 


PARASITES ON A CATERPILLAR. 


which arise are the objections which owners of house 
boats urge against having their boats lifted up on the 
banksand left there. Some idea of the power of this 
boat, which is the property of Mr. R. H. Lebat, of 
Hampton Wick, may be gathered from the following 
statement of dimensions and engine power: The 
length of the boat is 48 feet 3 inches over all ; breadth, 
7 feet 344 inches ; draught, 1 foot 44g inches ; and depth 
of propeller below the water line, 2 feet 5 inches. The 
boiler is of steel, locomotive pattern, with barrel five- 
sixteenths inch thick, quintuple riveted in longitudi- 
nal seams. The engines are two-cylinder, both high 
pressure, 714 inch diameter, stroke 6 inches, revolutions 
about 750 per minute up to 1,050 revolutions per 
minute when doing the highest speed. The propeller 
has three blades of hammered double shear steel, with 
carefully prepared surface and knife edge, keyed in a 
wrought steel boss and accurately balanced. The en- 
gines are of small dimensions, except in the wearing 
and hard working parts, and here the dimensions are 
very large, and at first glance disproportionately 
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THE HIBERNIA—A FAST STEAM LAUNCH. 
strong. Every detail hasbeen most carefully designed, 
and carried out with equally careful workmanship and 
excellent finish. The boat was built for Mr. Lebat 
chiefly for umpire work at regattas and coaching uni- 
versity crews, and it began coaching for the last races 
within an hour of steam being first raised. From that 
time to about three weeks ago the boat ran over 3,300 
miles without the touch of aspanner. We have never 
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seen a finer piece of work than these little engines, and 
Mr. Lebat is to be congratulated on the high quality 
and performance of both engines and boat. 
+8 
Slate—How it is Mined. 

The manner in which slate is mined and cut up for 
purposes to which it is applied is a process that is 
known to only a few people in this coun- 
try, its principal sources being in upper 
New England and eastern Pennsylvania. 
It is not taken out of shafts, but it is 
quarried out of big holes in the earth. 
Some time ago, when the writer was at 
Bangor, Pa., he was invited to go down 
into one of these quarries, about 200 feet 
deep, and overhand on a rope, but he de- 
clined the invitation, as I think most in- 
experienced persons would do. The slate 
is blasted out in huge blocks and is hoist- 
ed out by steam and turned over to the 
men who know how to reduce it to the 
proper size. Huge blocks of it are taken 
in hand by these workmen, who cut a 
notch into one end of each piece. Then 
they take a chisel and a mallet, and they 
are so skillful in directing their blows 
that they can split the blocks of slate in 
almost any way they please. If you 
watch the slab on which one of them is 
working, you will see a little hair line 
running through it, and presently the 
block will fall apart on either side of this 
mark, The workman will make this 
line go straight through the middle, or 
to either corner, just as he likes. I do 
not know just how he does it, but he in- 
variably accomplishes what he sets out 
to do. The smaller pieces thus produced are taken in 
hand by another set of men, who split them up into 
sheets of the proper thickness for roofing slate. This 
they do with a long-bladed instrument about the shape 
of a putty knife, but many times larger, and if you saw 
them do it, you would marvel how they got the sheets 
only inch thick and split it thirty-two times. The 
usual number of divisions is sixteen. These sheets are 
taken and cut into squares by machinery. 

Wherever there are slate quarries you will find a 
great many Welshmen, for the best slaters come from 
Wales. Boys follow the trade of their fathers, and 
there are whole familes and settlements who know no 
other means of earning a living.—New York Acvertiser. 

SN, es 
Aluminum Shoe Nails. 

On the late visit of Prince Bismarck to the Emperor, 
the latter called the attention of the ex-Chancellor to 
the improvements made in the boots of the Prussian 
infantry. This consisted in the displacement of the 
old fashioned steel nails by nails from aluminum, 
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which is much lighter and more durable. The extra 
weight under the sole of the foot imposed by the heavy 
nails formerly worn, and the added weight consequent 
upon the clogging mud in nasty weather, made a great 
and needless extra amount of muscular expenditure 
necessary. The new arrangement will permit of longer 
and better marching, with fresher troops at the end of 
the day. 
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(From THE Mount Lows Ecuo.] 
Telescopic Wonders of the Moon. 
BY PROF. LEWIS SWIFT. 

When we view the moon with a powerful telescope 
and see her extensive plains and mountain chains, her 
extensive shore linesand dry ocean beds, her thousands 
of voleanic craters and their central cones, it is difficult 
to realize that we are gazing into another world brought 
by the powers of the telescope, that marvelous instru- 
ment, to a distance of a few hundred miles, as it were 

- almost within our grasp. Strange as it may seem, we are 
more familiar with her mountains than with those of 
our own world. On this side of the moon, though 
240,000 miles away, there is not a mountain whose 
height has not been measured, nor a crater whose diam- 
eter and depth isunknown, The brevity of this paper 
forbids detailment of the process resorted to accom- 
plish so improbable a feat, though at some future time 
I may revert to the subject of celestial measurements. 

Save afew chains of mountains the scenery of the 
moon is totally unlike that of the earth. 

The naked eye sees the moon flecked with dark 
patches which by the exercise of fancy become ‘‘ The 
Man in the Moon.” But, it is needless to say, there is 
no “‘man” therenor life of any sort. The dark, naked 
eye portions were, before the invention of the telescope, 
looked upon as mares or seas, and names then given 
them are still retained, as, for instance, Mare Nubiun, 
Mare Crisium, Mare Tranquillitatis, etc. But the tele- 
scope has shown beyond doubt that they were once 
ocean beds, with their shore lines still plainly visible, 
which, when the moon was young, were lashed by her 
tidal waves, though now, on this side at least, not a 
single drop of water may be found. Because there is 
no waste in nature, and because from lack of contact 
with other bodies its water could not be conveyed 
away, the question arises, Whither has it gone? The 
moon in its cooling from circumference to center has 
absorbed it all, and alike fate awaits the earth itself 
in the coming ages. 

Her atmosphere too has been absorbed, though she, 
doubtless, once was thusenveloped. When our planet 
too shall have cooled to its center, a process slowly 
going on, it will have absorbed all of its water and 
air and will thirst for more. Though alike in this, 
and in both being solid globes, the earth and moon 
have little or nothing else in common. 

To her mountains we have given the names of the 
mountain systems of our world, as the Alps, the Ap- 
ennines, the Caucasus, etc., and their scenery consists 
largely of elevated rings surrounding deep cavities or 
craters of which the telescope reveals the existence of 
over one hundred thousand of all sizes, from those of a 
few rods to the largest (Shickard), 149 miles in diameter, 
and, in depth, from those of a few yards to the deepest 
(Newton) over four miles down. Onall the earth there 
is not a true representative of a lunar crater, the near- 
est approach being that of the Mauna Loa voleano of 
the Sand wich Islands. The largest of them have, like the 
seas and mountains, been given names and bear the 
cognomens of distinguished men of science. The moon, 
indeed, seems to be a vast cemetery of dead philoso- 
phers. We find there Archimides, Aristotle, Coper- 
nicus, Gassendi, Herschel, Kepler, Newton, Plato, Ptol- 
emy, Tycho, etc. To describe even the greater ones 
would transgress the space accorded me. Tycho, best 
seen when the moonis full, is visible with an opera glass. 
It is 49 miles in diameter and 34 milesdeep. From its 

’ center rises aconical mountain as high as Mount Lowe. 

These rings, so prominent a feature of lunar scenery, 

are often surmounted by cathedral spires or “turrets” 
sometimes many thousand feet high, which cast long, 
black, tapering shadows on the flat bottoms of the 

“craters.” In addition to the turrets, many small 

craters or ‘‘craterlets,” with yawning chasms between, 
are seen on the tops of the rings. 

Clavius is an enormous ring inclosing 16,500 square 
mniles, in which are several craters, from one of which 
rises a conical mountain, 24,000 feet in perpendicular 
height. 

The largest of them all, Shickard, so large, in fact, 
as almost to deserve to be called an immense plain, is 
149 miles in diameter, and surrounded with a circular 
wall, in places ten thousand feet high, which incloses 
an area of almost twenty thousand square miles, to fill 
which three hundred Lake Eries would be needed. So 
immense is it, that were a person to stand at its center, 
his horizon would be above the ring and he could not 
be aware of his imprisonment in a well 10,000 feet deep, 
but would seem to himself to bestanding ona level plain. 
On the flat bottom of this ring twenty-three craterlets 
have been counted. 

Aristarchus is the most brilliant object on the moon 
and may be seen on the dark side before sunlight has 
reached it. It was this that Sir William Herschel 
announced as a voleano in action. 

One mountain peak near the moon’s limb rears its 
lofty crest 41,900 feet above the valley below, but this 
is less high than the highest mountain of the earth, as 
the depth of the valley must be deducted from its 
height. 

Linne—this little crater has been more discussed 
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one instance of change. Some sixty years ago it was 
described as being 614 miles in diameter, and so con- 
spicuous as to be used by two astronomers as funda- 
mental points of the scenery of the moon. In 1866 
Schmidt announced that the creater appeared to be 
under a cloud, and, since then, only an exceedingly 
small crater is just visible where Linne was. This is the 
most reliable evidence which can be cited of change in 
any lunar object. 
Lowe Observatory, Echo Mountain, July 20, 1894. 
= t- 
How Postage Stamps are Printed. 
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will do for description. Imagine a wooden box nearly 
60 feet long, 4 feet high, and 3 feet wide. From end 
to end runs what might be taken for the skeleton of a 
trough, This skeleton projects from the box for a few 
feet at either extremity. The box is traversed by two 
endless chains, running side by side two feet apart. 
Into one end the sheets of printed stamps are fed one by 
one. Asitjis fedinto the machine each sheet passes 
under aroller like the roller of a printing press,to which 
wgum made of dextrine is slowly supplied. The sheet 
takes up a coat of this mucilage on its lower side and 
is carried on by the endless chain through the long 


Uncle Sam is beginning to print his own postage,box. The box is a hotair box, being heated by steam 


stamps at the Bureau of Engraving and Printing. 
The wheels have started, and before many days the 
machines will be turning out the parallelograms of red, 
blue, and green paper at a rate to supply the Post 
Office Department with the required forty million 
sheets per annum. Each sheet, as furnished to the 
government, will consist of one hundred stamps. The 
printing is done on queer looking presses, each of 
which produces 1,600 stamps a minute, or about 
100,000 an hour. Each press has an endless chain that 
carries four plates, on which the designs of the stamps 
are engraved. On each plate 400 stamps are repre- 
sented. The sheets printed from these plates are in- 
tended to be cut into quarters eventually, in which 
shape they will be sold by the Post Office Department. 
Each plate is carried by the endless chain first under 
an ink roller, from which it receives a coating of ink 
of the proper color. Then it passes beneath a pad of 
eanvas, which oscillates soas torub the inkin. Next 
it pauses for a moment under the hands of a man who 
polishes the plate. Finally, a sheet of white paper is 
laid upon the plate, both pass under a roller, 4nd the 
sheet comes out 400 printed postage stamps. 

The plates revolve in a circle, as it were. More ac- 
curately speaking they move around the four sides of 
a square ina horizontal plane. While one is being 
inked, another is being rubbed by the canvas, an- 
other is being polished and the fourth is passing under 
the printing roller. The circuit takes about a minute, 
during which four sheets of 400 stamps each are printed. 
The most important part of the work, requiring the 
greatest skill, is the polishing. It is done with the 
bare hands, no other method being equally efficient. 
The object is to leave exactly enough ink for a good 
impression and no more. One girl lays the white 
paper sheets upon the plates, while another young 
woman removes them as fast as they are printed and 
stacks them upina pile. This process gives the re- 
sults of handpress work. Half a dozen presses work- 
ing together, each turning out 100,000 an hour, can 
produce a good many millionsin aday. Three hands 
are required for.each press—the printer, who does the 
polishing, and two girls. The printer must account 
forevery sheet of blank paper that he receives. The 
sheets are counted in the wetting division before they 
are delivered to him. Afterthey are printed they are 
counted before they are sent to the examining division, 
where they are counted again. Spoiled sheets are 
counted as carefully as perfect ones, because they re- 
present money. If lost or stolen, they could be used. 
On each sheet appears the special mark of the printer 
who turned it gut. An allowance of one and a half 
percentis made to him for spoilage. If he exceeds 
that allowance, he must pay for the extra loss at the 


actual cost of paper, ink and labor represented. This} 


rule does not apply yet, for the presses are hardly ad- 
justed, and hundreds of sheets have been spoiled in 
experiments. 

If a sheet is lost,it must be traced back to the last per- 
son who handled it and that individual will be required 
to pay face value for the stamps represented. Ifthe 
personresponsible cannot be found, thedivision which 
last handled the sheet must pay. No loophole is left for 
the loss of a single one cent stamp. After being exam- 
ined, thesheets are counted again and are put between 
strawboards under a hydraulic press to make them lie 
flat. Thus they are eounted more easily andcan be 
made up into smaller bundles. After undergoing this 
process they are counted once more and are sent down 
stairs to be gummed and perforated. For these pur- 
poses the Bureau of Engraving has purchased entirely 
new machinery, and the means employed are more 
than ordinarily interesting. The method of gumming 
in particular isa novelty, being wholly different from 
that utilized hitherto in such work. It is much more 
rapid and efficient, and before long will doubtless su- 
persede the old plan, which is even now applied to 
the gumming of cigarette stamps for the internal 
revenue. The paste is applied to the cigarette stamp 
by hand with brushes. As fast as they are gummed 
they are laid sheet by sheet on slatted frames, which 
are piled in stacks. The stacks are wheeled on trucks 
into a room, where they are placed in front of elec- 
tric fans, so that the coolair may dry them. Hot air 
would accomplish the purpose more quickly, but it 
would be hard on the workwomen. For this reason 
the slower process is adopted. The new method will 
be an immense improvement in every way. 

The machines for this purpose have just been set 


pipes. At the other end of it the sheets are delivered 
at the rate of eighteen a minute. Just one minute is 
required for a sheet to pass through the box, and it is 
delivered perfectly dry. The gummed sheets thus de- 
livered are passed over to a long table, where girls 
pick them up in pairs, and placing the gummed sides 
together, put them between layers of strawboards. 
Arranged in this way they are placed under. a steam 
press to flatten them, the mucilage having caused them 
to curl somewhat. On coming out of the press they 
are counted again, and now they go to the perforating 
machines, that make the pin holes by which it is easy 
to tear the stamps apart. 

The perforating machine is an arrangement of little 
wheels revolving parallel to each other and just far 
enough apart to make the perforations as one sees 
them in a sheet of finished stamps fresh bought at the 
post office. After the perforations have been made 
across the sheet one way by one machine, the sheet 
must pass thfough a second machine for the cross per- 
forations. -In the middle of each machine is a knife 
which cuts the sheet in two, so that the sheet of 400 
comes out of machine No. 1 in two sheets of 200 each, 
and these are divided into four sheets of 100 each by 
the second perforating machine. It is an old though 
not well authenticated story that when the British 
government wished to discover a way to tear stamps 
apart readily it offered $50,000 for an acceptable sug- 
gestion. A poverty stricken but ingenious English- 
man proffered the notion of perforating the stamp 
sheets and received the fortune. The stamps are now 
done and only remain to be gone over, inspected, 
counted and tagged in packages of 100 sheets before 
being sent out. Each package of 100 sheets holds 
10,000 stamps, of course. Butstay! There are one or 
two more preliminaries yet. After receiving the per- 
forations, the sheets of one hundred are put under a 
press to remove the ‘‘burrs” around the little holes, 
otherwise these would greatly increase the thickness 
of a package. Then they are counted and are placed 
in steel-clad vaults, from which they are drawn as the 
Post Office Department may want them. The Bureau 
of Engraving has not yet begun to furnish stamps to 
the government, but it is allready todo so. In re- 
sponse to orders received from the Post Office Depart- 
ment, it will] put the stamps up in packages, address 
them to postmasters who require them and deliver 
them at the Post Office in Washington for mailing. 

The Post Office Department now has an agency at 
the Bureau of Engraving. When a postmaster wants 
stamps, he makes out a requisition up onthe depart- 
ment. The latter will communicate with its agent in 
the bureau, who will draw upon the bureau every day ' 
for as many stamps as he requires to fill the orders 
thus transmitted to him. All this business used to be 
donein New York City, where the stamp agent re- 
ceived the stamps from the American Bank Note Com- 
pany in bulk, his business being to put them up in 
packages and send them off by mail. The inks used 
for printing the stamps are manufactured at the 
Bureau of Engraving. The materials are bought in 
the shape of dry colors and linseed oil. The colors 
come in the shape of powders. The only stamps 
turned out thus far are two cent red and the one cent 
blue. For the former carmine is employed, and for 
the latter ultramarine. Both colors are ‘‘toned” by 
theadmixture of other ingredients—the carmine with 
Paris white and white lead. Pure carmine would be 
very costly. Ultramarine is not very expensive, but 
it is too ‘“‘strong,” in the printer’s phrase—that is to 
say, toodark. It used to be the costliest of colors, 
being made from the precious lapis lazuli. But in re- 
cent years chemists, having analyzed the lapis lazuli, 
have produced in the laboratory a successful imitation 
of the color stuff. For making the ink the color pow- 
der is combined with linseed oil and ground between 
rollers. Each printer receives every morning his al- 
lowance of ink, and sharp account is kept of every bit 
used. Uncle Sam will save about $50,000 a year by 
printing his own postage stamps. Congress has given 
to the Bureau of Engraving $163,000 for this purpose 
for the fiscal year beginning July 1. Out of this ap- 
propriation some machinery must be bought. The 


expense used to be $208,000 per annum. Of course the 
government had nearly all of the required plant ready. 
About fifty new people have had to be engaged to do 
the extra work. The plates used by the American 
Bank Note Company for printing the stamps were the 
property of the government.—Rene Bache, Phil. 


thanany other, because it is thought to furnish at least' up. There are two of them, exactly alike, and one Times. 
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MANUFACTURE OF BELT LACING. 

Belt lace is used principally in manufactories for 
sewing machine belting. It is manufactured princi- 
pally from the hides of cows and steers, the process 
which they pass through causing them to become soft, 
tough and pliable. As soon as the hides are removed 
from the carcasses of the steers they are salted and 
carted to the tanners or lace makers. They are then 
placed in water overnight and then brushed with a 
Enife, the soaking and brushing process causing the 
removal of the salt, blood, and fat or grease. From 
the soaking tubs the hides pass into the lime pits, 
which are about 7 feet in depth and about 5 feet 
square, and are made of either wood orstone. These 
pits contain a solution composed of 1,000 gallons of 
water, about 14 bushel of lime, and about 10 pounds 
of sulphite of sodium. A pack of about 40 hides is 
lowered down into this solution by means of a piece of 
rope fastened to each hind shank, the end of the rope 


perforated with about 200 1 and 1% inch holes, 
through which and projecting out on the inside are 
the same number of wooden pins 4 inches in height. 
The tanning solution, which is composed of water, 
with 72 pounds of alum, 24 pounds ofsalt, and half 
pint of neat’s foot oil, is put into the drum with from 
10 to 12 hides, the drum being and then set in motion. 
The interior is then heated up to a temperature of 
about 100°(F.) by means of a steam pipe passing 
through the shaft in the center of the drum. The re- 
volving of the drum causes the hides as they are car- 
ried upward to: fall down against the pins, which 
forces the tanning solution through them. After re- 
volving about one hour at the rate of 10 revolutions 
per minute, they are taken out and;hung on to wooden 
horses to. drain for several hours, and then they go 
through a second drumming with a similar solution 
for about 40 minutes. They are then run through 
water and allowed to drain and dry overnight. The 
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whole hide is softened. The machine makes about 
seventy strokes per minute, steaking from four to five 
hides per hour. They are then dampened, the lumps, if 
any, taken off by a shaving process, and then slicked. 
The slickersare made of steel, stone, glass, the blades of 
which are about one-half inch in thickness, six inches 
in length, and about two inches in width, the bottom 
of the blade being flat. The hide is spread out on a 
marble table, the operator passing the slicker over it, 
the action of which smooths it out. Sixty hides can 
be slicked daily. It is then sponged over with neat’s 
foot oil and hung up todry. After drying itis cut up 
into lace. The hide is fastened to a hook atthe end of 
the table and the cutting instrument gauged to the 
right width. The operator then forces the end of the 
knife blade through the hide, drawing it along the 
whole length. This operation is continued until the 
whole hide is cut up into lace. The strips of lace range 
from one-fourth inch to five-eighths inch in width and 


- from five to ten feet in length. Forty to fifty strips of 


lace can be cut from aside. A good hand can cut forty 
sides into lace per day. ‘The sketches were taken from 
the plant of F. Guenther, Newark, N. J. 
—_— Oo 
Soft Coal Without Smoke. 


Mr. C. M. Higginson, an expert Chicago engineer, in 
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being looped and passed over a wooden pin at each 
end of the pit. After soaking about 48 hours in this 
solution, which loosens the hair, the hides are drawn 
out and rinsed off with water to remove the lime, etc., 
and taken to the unhairing beam, where the operator 


scrapes off the hair with an instrumeu similar to a° 


carpenter’s drawknife. The hair from 50 to 60 hides 
can be scraped off daily by a good hand. After rins- 
ing they are then fleshed. The under side of the skins 
or hides as they come from the slaughter houses have 
pieces of flesh adhering to them, which are removed 
by means of a knife on what is called a fleshing beam. 
These beams are oval shaped and made of hard wood. 
A hide is spread over this beam and the operator takes 
asharp knife, cutting off the particles of flesh and also 
trimming the hide down to the veins, making it of an 
even thickness. A good hand ean flesh about 60 hides 
per day. 


The trimmings or particles of flesh are sold to glue, 


manufacturers, bringing about 25 cents per bushel, 
the particles being kept from spoiling by means of a 
dittle lime added tothem. The hides after fleshing 
are soaked for about two hours and then go through 
a tanning or drumming process. The drum in which 
the hides are tanned is circular in shape and made of 
eedar. It is 7 feet in height and 3 feet in width, and 


hide when dry is very stiff, and has to be dampened be- 
fore it is steaked. This is done by drawing the hide 
through water. The steaking machine is about 7 
feet long, and consists of four upright pieces of oak 
24g feet in height and about 8 inches in width, two 
of which are bolted opposite each other to one end of 
a heavy piece of planking, and the other two pieces 
to the other end. 

The uprights are about 6inches apart. Fastened to 
the top of two of the uprights isa blunt knife, over 
which the attendant holds the hide. The leather is 
softened by the downward stroke of a circular oak bar, 
which is connected by means of a circular iron rod jto 
the machinery above, the other end of the bar being 
pivoted between the other two uprights. When the bar 
strikes the hide it forcesit over;the knives and down be- 
tween the uprights, the operator drawing it out with 
every upward stroke, placing it in position again to 
meet the downward stroke, which is continued untilthe 


© 1894 SCIENTIFIC AMERICAN, INC. 


a paper on the abatement of the smoke nuisance, gave 
the following rules as essential to good combustion : 

1. A good draught. 

2. Open grate bars. 

3. Means for supply of air above the fire. 

4. Means for mixing the air with the volatile gases. 

5. Distance in which to complete the combustion of 
the mixtures. 

Mr. Higginson says the grate bars should have air 
spaces equal to fifty per cent of the grate, and that 
unrestricted space of 20 feet is needed for the flame. 
With an 18 foot boiler this can be secured. For loco- 
motive boilers and tugboat boilers acombustion cham- 
ber should be placed midway between the tubes. In 
no case should the draught for the flame be direct from 
the fire box through the tubes, for the temperature in 
the tubes rarely rose above 320 degrees, and 1,500 de- 
grees was requisite for the combustion of the volatile 
gases, which was the chemical character of smoke. 
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The Electro-Deposition of Cadmium, 

Smee appears to have been one of the first—if not 
the first—to deposit cadmium. Since he published the 
results of his experiments the matter has received little 
attention, partly due, no doubt, to the scarcity and 
considerable cost of the metal; it can now be obtained 
of good quality at a low rate. Its use has hitherto 
been confined to the production of the yellow sul- 
phide, Cd§, as an artist’s pigment, and to the aid of 
the photographer in the form of iodide, Cd I, and 
bromide, Cd Br.. Cadmium melts at the same tem- 
perature as tin, an alloy of 3 parts cadmium, 15 bis- 
muth, 8 lead, 4 tin, fuses at the remarkable tempera- 
ture of 140° Fah., 72° below the boiling point of water, 
which has led to its being selected for the manufacture 
of fusible alloys for electric cut-outs. A cadmium 
amalgam, consisting of 78°26 parts mercury and 21°74 
parts cadmium, agreeing with the formula, Hg: Cd, 
can be kneaded like wax at a moderate temperature, 
and was formerly used by dentists for stopping teeth. 
Cadmium resembles tin in color and appearance, and 
is very malleable and ductile at the ordinary tempera- 


ture. The comparative hardness of cadmium to other 
plated metals is shown in the following table : 
Hardness. 

Nickel electro plate...........0ssccccecsccececevcrsecees 10°0 
Sheffield plate. ...........cc00 ce cece ee eee cece eee eeeees 10°0 
Antimony electro plate.........c.cce00 ce eeee cece eee 9:0 
Palladium (deposited bright)........c.cesceeseee seceees 8:0 
Platinum electro plate .............+6.- Laden sehen tear 60 
Cadmium silver alloy (Cd 60°5, Ag 39°5) .. te et: 350. 
Cadmium (deposited bright)........ 2.2... ese eee eee ee 4°5 
Silver (burnished) ............... cece sence ceeeecesecees 40 


The figures represent the hardness as registered by 
the number of grammes weight on a diamond point 
required to produce a scratch. 

Smee obtained good tough deposits of cadmium 
from an ammonia-sulphate solution, made by adding 
ammonia to the sulphate and dissolving the precipi- 
tate in a very small excess of the precipitant, but was 
unable to obtain good deposits from sulphate or 
chloride solutions. 

In 1849, Messrs. Woolrich & Russell, of Birmingham, 
took out a patent for depositing cadmium; they pre- 
pared a solution by dissolving metallic cadmium in 
nitric acid of commerce, diluted with about six times 
its bulk of water, which they preferred to add at a 
temperature of some 80° or 100° Fah., adding the di- 
luted acid by degrees till the cadmium was dissolved. 
To this solution of cadmium they added a solution of 
carbonate of soda (made by dissolving 1 pound of or- 
dinary crystals in a gallon of water) until the cadmium 
was precipitated ; the precipitate thus obtained was 
washed three or four times with tepid water, when it 
was ready for use, various solvents being used, but the 
one preferred was a solution of cyanide of cadmium, 
which was added in sufficient quantities to dissolve 
the precipitate and leave one-tenth of the solution in 
excess.. The best working strength for the solution 
was found to be 6 ounces (troy) of the metal to the gal- 
lon, the temperature of the bath being about 80° or 
120° Fah. Bertrand claims to have obtained white ad- 
herent coatings from an acid {sulphate solution and a 
solution of the bromide slightly acidulated with sul- 
phurie acid. Cowper-Coles also recommends a strong 
solution of the double salt of cyanide of cadmium and 
potassium, as it will deposit the metal rapidly, and in 
a bright form, a cadmium anode dissolving very 
freely. Its inertia to chemical action as compared to 
zine and brass renders cadmium suitable for coat- 
ing the terminals and connections of primary and 
secondary batteries, and for coating small shot (for 
sporting purposes) and steel bullet jackets, in the 
one case to prevent the leading of the barrels, in 
the other the corrosion of the steel. Within the last 
three years cadmium silver alloys, containing but a 
small percentage of silver, have been employed for 
coating the bright steel parts of machines, such as bi- 
-cycles, and a silver cadmium alloy containing 7-5 per 
cent of cadmium has been somewhat extensively used 
for plating domestic articles. Such alloys have been 
found to withstand the tarnishing influences of the at- 
mosphere much better than pure silver, or a standard 
silver containing 75 per cent of copper. 

A silver cadmium alloy, upon being tested with a 
Thomson galvanometer, was found to _ be electro-posi- 
tive to nickel, there being a difference of more than 
0°25 E.M.F.; therefore if the alloy is used for coating 
steel, and the underlying metal is at any time exposed 
to a chance scratch or abrasion, the corroding action 
of the air and water is more violent in the presence of 
the nickel than in the presence of the silver cadmium 
alloy covering, owing to a more intense electrical 
action being set up by the nickel. Cowper-Coles’ pro- 
cess for depositing the cadmium alloy consists of pre- 
paring the electrolyte by dissolving the cyanides of 
the two metals in cyanide of potassium, the propor- 
tions of the two metals being varied with the nature 
of the deposit sought. To obtain deposits of 10 to 80 
per cent of cadmium, it is found necessary to have the 
ratio of the silver and cadmium in solution in the pro- 
portion of from one to four to one to seven, the best 
results being obtained when the amount of metal in 
solution is from3 to 4 ounces per gallon, and the 


amount of silver per gallon not less than 8 dwts. or 
more than 25 dwts.; the weaker the solution, the 
smaller must be the current density employed, and in 
order to keep the bath from becoming exhausted the 
anode surface should be greater than the cathode sur- 
face, and sufficient free cyanide be always present in the 
bath to dissolve the cadmium cyanide formed on the 
anodes. The addition of the carbonates of the alkali 
metals isfound to reduce local action, due most proba- 
bly to the nascent liberated metal. As the nature of 
the deposit varies with the current density, attention 
to the color and general appearance of the deposit on 
a test plate or otherwise is found to give full control 
of the depositing process. An experienced plater can 
judge the composition of the alloy within 1 or 2 per 
cent, which is found to be near enough for practical 
purposes. —The Electrical Review, London. 
Se ed 
On the Care and Cleaning of Object Glasses, 
J. A. BRASHEAR. 

So many possessors of telescopes write to me in re- 
gard tothe care and cleaning of their object glasses 
that I think it will be of interest to the readers of 
Popular Astronomy if I give them the benefit of along 
experience. There has always been such a halo thrown 
around the object glass of a telescope that those who 
own good glasses dread to touch them, and indeed 
this has partly been the fault of the makers them- 
selves. 

In an article on the care of the telescope in the May 
number of Popular Astronomy, copied from Mr. Gib- 
son’s handbook, there are some good suggestions, and 
some precautions; but I have more faith in any person 
who can use a telescope with ordinary intelligence 
than to say to him, “On noaccount should the two 
glasses composing the objective be separated or taken 
apart by theamateur ;” on thecontrary, I believe every 
one who owns and uses a telescope should be so familiar 
with his objective that he can take it apart and put it 
together just as well as the maker of it, and, as an ob- 
jective must be taken apart after considerable use, 
particularly in moist climates, so as to clean between 
the lenses, I see no reason why the ‘‘amateur” or the 
professional should not be the person to do it. 

The writer does not advise the use of either fine 
chamois skin, tissue paper, or an old soft silk handker- 
chief, nor any other such material to wipe the lenses, 
as is usually advised. It is not, however, these wiping 
materials that do the mischief, but the dust particles 
on the lenses, many of them perhaps of a silicious 
nature, which is always harder than optical glass, and 
as these particles attach themselves to the wiping ma- 
terial, they cut microscopic or greater scratches on the 
surfaces of the objective in the process of wiping 

I write this article with the hope of helping to solve 
this apparently difficult problem, but which in reality 
is very simple. 

Let us commence by taking the object glass out of 
its cell. Take out the screws that hold the ring in 
place, and lift out the ring. Placing the fingers of 
both hands so as to grasp the objective on opposite 
sides, reverse the cell, and with the thumbs gently 
press the objective squarely out of the cell onto a book, 
block of wood or anything a little less in diameter than 
the objective, which has had a cushion of muslin or 
any soft substance laid upon it. One person can thus 
handle any objective up to 12 inches in diameter. 

Before separating the lenses it should be carefully 
noted how they were put together with relation to the 
cell, and to one another, and if they are not marked, 
they should be marked on the edges conspicuously 
with a hard lead pencil, so that when separated they 
may be put together in the same way, and placed in 
the same relation to the cell. With only ordinary pre- 
caution this should be an easy matter. 

Setting the objective on edge, the two lenses may be 
readily separated. 

And now as to the cleaning of the lenses. I have, on 
rare occasions, found the inner surfaces of an object 
glass covered with a curious film, not caused directly 
by moisture, but by the apparent oxidation of the tinfoil 
used to keep the lenses apart. 

A year or more ago a 7-inch objective made by Mr. 
Clark was brought to me to clean. It had evidently 
been sadly neglected. The inside of the lenses was 
covered with sucha film as I have mentioned and I 
feared the glass was ruined. When taken apart it was 
found that the tinfoil had oxidized totally and had 
distributed itself all over the inner surfaces. I feared 
the result, but was delighted to find that nitric acid 
and a tuft of absorbent cotton cut all the deposit off, 
leaving no stains after having passed through a subse- 
quent washing with soap and water. 

I mention this as others may have a similar case to 
deal with. 

For the ordinary cleaning of an objective let a suit- 
ably sized vessel, always a wooden one, be thoroughly 
cleaned with soap and water, then half filled with 
clean water about the same temperature as the glass. 
Slight differences of temperature are of no moment. 
Great differences are dangerous in large objectives. 

I usually put a teaspoonful of ammonia in half a 


'pail of water, and it is well to let a piece of washed 
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“cheese cloth” lie in the pail, as then thereis no danger 
if the lens. slips away from the hand, and, by the way, 
every observatory, indeed every amateur owning a 
telescope, should have plenty of ‘‘ cheese cloth” handy. 
It is cheap (about 3 cts. per yard) and is superior for 
wiping purposes to any “old soft silk handkerchief,” 
chamois skin, etc. Before using it have it thoroughly 
washed with soap and water, then rinsed in clean 
water, dried and laid away in a box or other place 
where it can be kept clean. When you use a piece to 
clean an objective, throw it away. It is so cheap you 
ean afford to do so. 

If the lenses are very dirty or ‘‘dusty,” a tuft of cot- 
ton or a camel’s hair brush may be used to brush off 
the loose material before placing the lenses in the water, 
but no pressure other than the weight of the cotton or 
brush should be used. The writer prefers to use the 
palms of the hands with plenty of good soap on them 
to rub the surfaces, although the cheese cloth and the 
soap answers nicely, and there seems to be absolutely 
no danger of scratching when using the hands or the 
cheese cloth when plenty of wateris used. Indeed, when 
I wish to wipe off the front surface of an objective in 
use, and the lens cannot well be taken out, I first dust 
off the gross particles and then use the cheese cloth 
with soap and water, and having gone over the sur- 
face gently with one piece of cheese cloth, throw it 
away and take another, perhaps a third one, and then 
when the dirt is, as it were, all lifted up from the sur- 
face, a piece of dry cheese cloth will finish the work, 
leaving a clean, brilliant surface, and no scratches of 
any kind. 

In washing large objectives in water I generally use 
a “tub” and stand the lenses on their edges. When 
thoroughly washed they are taken out and laid ona 
bundle of cheese cloth and several pieces of the same 
used to dry them. 

I think it best not to leave them drain dry. Better 
take up all moisture with the cloth, and vigorous rub- 
bing will do no harm if the surfaces have no abrad- 
ing material on them, and I have yet to injure a glass 
cleaned in this way. 

The process may seem a rather long and tedious one, 
but it is not so in practice, and it pays. 

In some places objectives must be frequently clean- 
ed, not only because they become covered with an 
adherent dust, but because that dust producesso much 
diffused light in the field as to ruin some kinds of tele- 
scope work. Mr. Hale, of the Kenwood Observatory, 
tells me he cannot do any good prominence photo- 
graphy unless his objective has a clean surface. Indeed 
every observer of faint objects or delicate planetary 
markings knows full well the value of a dark field free 
from diffused light. The object glass maker uses his 
best efforts to produce the most perfect polish on his 
lenses, aside from the accuracy of the curves, both for 
high light value and freedom from diffused light in the 
field, and if the surfacesare allowed to become covered 
with dust, his good work counts for little. 

If only the front surface needs cleaning, the method 
of cleaning with cheese cloth, soap and water, as de- 
scribed above, answers very well, but always throw 
away the first and, if necessary, the second cloth, then 
wipe dry with a third or fourth cloth; but if the sur- 
faces all need cleaning, I know of no better method 
than that of taking the objective out of its cell—always 
using abundance of soap and water, and keep ina good 
humor.—Popular Astronomy. 

+8 
Preservative Painting for Metals, 

In a paper by Mr. M. P. Wood, read before the 
American Society of Mechanical Engineers, it is stated 
that graphite, mixed with pure boiled linseed oil to 
which a small percentage of litharge, red led, mangan- 
ese, or other metallic salt has been added at the time 
of boiling to aid in its oxidation, formsa most effective 
paint for metallic surfaces, as well as for wood and 
fiber. Somerecent experiments with this paint applied 
to the surface of boiler tubes show it to be very effect- 
ive in preventing the formation of scale. Mr. Wood 
commends the system of requiring all iron and steel 
intended for structural uses to be pickled.and cleansed 
from mill scale; declaring it to be an absolutely indis- 
pensable condition for all material of the kind intend- 
ed tobe preserved from rust by painting. It should 
then be painted two coats with pure raw linseed oil 
and red lead, after which the metal will stand the 
weather for fifty years without further treatment. 
Mr. Wood gives, for the benefit of engineers, a ready 
rule, deduced from his own experience, to determine 
the quantity of paint required to cover any structure. 
It is as follows: Divide the number of square feet of 
surface by 200; the quotient will be the number of gal- 
lons (American ?) of liquid paint required for two coats. 
Or: Divide the area in square feet by 18, and the result 
is the number of pounds of pure white lead required to 
give three coats, where this pigment is permissible. 
Red lead paint should be treated like Portland cement 
—applied to the work fresh, and allowed to take its 
initial set where itis to remain. A gallon of good red 
lead paint contains 5 Ib. of oil and 18 1b. of red lead; 
and it will cover for a first coat about 500 square feet, 
and as a second coat about 600 square feet of surface. 
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RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 


CarR CouPLinG.—Fred Kerlin, Colum- 
bia, Pa. With this coupling the cars couple automat- 
ically as they come together, and the uncoupling may 
be effected either from the top or the sides of the car, 
or by the engineer. ‘The coupling pin is held in an 
upper position by a spring-seated pin which is removed 
from beneath the pin by the entrance of the link, allow- 
ing the pin to then drop through the link to couple the 
cars, 


STREET CaR TrRucK.—Ferdinand E. 
Canda, New York City. A novel combination of an 
elliptic and a coiled spring, the one above the 
other, with other features of construction and arrange- 
ment of parts, are distinguishing features of this inven- 
tion, which is designed to secure an easy spring move- 
ment, whether the car is running light or heavily loaded, 
and also allow a yielding lateral movement of the car 
axles and car body relatively to one another, thus avoid- 
ing shocks to the body of the car in rounding the 
sharp curves made in street railways. The weight of 
the car isalso uniformly distributed to all the support- 
ing springs. 


Mechanical. 


Fitinae Brock. — Edwin A. Brush, 
Hydesville, Cal. This is an improvement in blocks 
adapted to be held in a vise tosupport a wire or other 
article to be filed, the block being such as the vise will 
take a firm hold of, and having a finely adjustable slide 
plate to hold wires of many sizes, and form a substan- 
tial support for the wire. Itis also adapted to form a 
perfect support for holding any flat, thin metal, 
to be filed, or for use in filing squares or as an anvil, 
while it may also be used as a templet. 


Criamp Device.—John R. Hime, Sr., 
and Willis B. Cox, Savannah, Ga. This device com- 
prises a yoke-shaped clamp member, formed preferably 
of wrought iron, through the eyes of which are passed 
an iron bolt or shaft, which also passes through and ad- 
justably connects the clamp with a friction block. The 
device is adapted for use in repairing wharves, sheds, 
trestles, bridges, etc., and can be quickly and easily ap- 
plied and used for joining such parts of the structure as 
need be drawn or held together. 


STAVE CUTTING Moun Willian 
Nier, Kansas City, Mo. This is a continuously operat- 
ing machine in which a revolving head block shaft and 
head block are journaled on a supporting frame carry- 
ing a reciprocating carrier holding a rotary form block 
with radially projecting adjustable cutters. The cutting 
knife and form block are automatically moved toward 
the block from which the stave is cut, there being 
means to reverse the operation automatically, and to 
insure the cutting of the staves the proper length and 
width. The machine is of simple and inexpensive con- 
struction, positive in its operation, and under the per- 
fect control of the operator. 


BARREL HEAD CUTTING MACHINE.— 
This is a further improvement of the same inventor, the 
machine comprising a main frame or table with rota- 


ry cutter passage, an upper cutter, a vertical rotary | 


shaft having at its lower end a knife-carrying disk held 
just above the passage in the table, below which is held 
another vertical shaft having at its upper end a knife- 
carrying disk. A foot lever mechanism raises the lower 
shaft and cutter against the board to force it against the 
upper cutter. The machine is adjustable to cut heads of 
different thicknesses. 


Electrical, 


DIstRicT TELEGRAPH CALL.—William 
H. Garven, Portland, Oregon. In the call box, accord- 
ing to this invention, there isa cam on the winding 
shaft, and a slide bar adjusted by the cam according 
to the movement of the shaft, whereby a plate bearing 
pictorial illustrations of the different calls, as for messen- 
ger, police, fire department, carriage, express, etc., may 
be progressively brought to view, according to the throw 
of the winding shaft and cam. The call goes to the 
central office on two different circuits, is printed by 
different registers, and the box also notifies the party 
sending of the receipt of the call. 


Miscellaneous. 


StovE FoR BURNING Gas.—Donald 
McDonald, Louisville, Ky. The burner of this stove 
consists of two tubes, one within the other, having re- 
gistering perforations, the cuter tube having a draught 
regulator to control the amount of pure air fed in be- 
tween the two tubes, and the inner tube baving a gas 
and air mixing device regulating the amount of air 
roixed with gas in the inner tube. The gas is burned in 
a perfectly air-tight chamber, with only so much air as 
is necessary to perfectly burn it, this air being furnished 
at exactly the right point, and the products of combus- 
tion being then utilized to heat the room before being 
sent up the chimney in a comparatively cool state. 


Pen Rack.—Hiram D. Pierce, Cleve- 
land, O. This is a combined rack and pen cleaner, an 
outer frame forming the rack proper, of open book-like 
construction and holding a series of leaves, meeting at 
the bottom but spread apart at the top to receive the 
pen between them. 


Hame Hook. — William W. Miller, 
Memphis, Tenn. This invention consists principally of 
a fixed plate having a hook and a pivoted lock plate 
having a tongue adapted to swing over the fixed plate 
hook to lock the trace ring or link in position. The 
hook is double, allowing the use of either hook at a 
time, and it is designed to securely hold the trace link or 
ring in place, without danger of accidental displacement, 
although the unhooking may be conveniently effected 
when desired. 


PHOTOGRAPHIC TRAY ROCKING Ma- 
CHINE. — Joseph Hess, Mifflintown, Pa. A rocking 
table top is, according to this invention, held in an open 
frame, pivot pins at opposite ends being journaled on 
‘the frame, and mechanism being provided for giving an 
oscillating motion to the top. The device affords ef- 


ficient means for developing negatives or toning and 
fixing prints, allowing the operator the free use of his 
hands for inserting or removing plates or prints. 


PHOTOGRAPHIC PRINT MOUNTER.— 
Harvey A. Lesure, Keene, N. H., and Delano D. Dunklee, 
Greenfield, Mass. This mounter has a base portion 
adapted to receive a photograph card in guides, whereby 
the card will come beneath a vertically movable platen 
provided with an absorbent pad, to take up moisture 
squeezed from the print, leaving the latter perfectly 
smooth and well stuck to its card, under an even 
pressure. 


SHOULDER BRACE. — Walter Green- 
shields, Auckland, New Zealand. This is a device more 
especially designed for the use of women and children, 
to properly hold back the shoulders and expand the 
chest, giving also proper support to the back. It is com- 
posed of two similar elastic straps, with fastening de- 
vices, each strap being in the form of a loop to embrace 
the shoulders, and the extended ends being crossed at 
the back and meeting in front at about the waist. 


TUBULAR KEY AND PNEUMATIC VALVE 
AcTION FoR Oreans. — Peter Baggstrom, Brooklyn, 
N.Y. According to this invention the valve arrange- 
ment in the wind chest is so constructed that the 
valves may be manipulated by a light touch on the 
keys to produce a prompt speech from the tubes, the 
action being particularly advantageous for utilizing the 
coupling at present used between the several keyboards. 
The organ valve action is also so improved as to need no 
regulation, there being nothing in its structure to get out 
of order. 


Norz.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention. and date 
of this paper. 
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road.—Paper Trade Journal. 


G2Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Lage Gatley not answered in reasonable time should 

e repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to r eply to all rns by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American St prloments referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(6225) T. H. writes: You will receive by 
mail an insect possessing features ofa peculiar nature. 
By request I send it to you. It has what might be called 
a tail resembling a horse hair which it extends to a length 
of 4 inches at times and retracts it until it is scarcely 
perceptible. Nobody that has seen it ever saw anything 
like it, and it is sent with a view of hearing something 
about it from the ScrenTIFIc AMERICAN. A. The in- 
sect sent is one of our largest ichneumonids and is known 
scientifically as Thalessa atrata. In Insect Life you will 
find a full illustrated account of this insect. For this re- 
ply we are indebted to Dr. F. H. Chittenden, Acting En- 
tomologist, Department Agriculture. 


(6226) L. F. says: In my kitchen and 
the bathroom above are so-called cockroaches, a small 
black insect. Have tried all kinds of insect powder, but 
cannot drive them away. How can they be driven away ? 
A. Borax is the best cockroach exterminator. The in- 
sect has a peculiar aversion to it, and it is said will never 
return where it has once been scattered. As the salt is 
harmless to human beings, it is much to be preferred to 
the poisonous substances cemmonly used. 


(6227) W. H. C. says: Will you please 
explain to me through your paper why aglass or metal 
vessel filled with ice water and set in a hot room sweats? 
And also give me the best known definition of electricity ? 
A. The name sweating is a misnomer, and should only 
apply to the issuance of moisture from the interior and 
its accumulation upon the surface, naturally from the skin 
and artificially from porous earthenware filled with water. 
The moisture and water upon the surface of ice pitchers 
or any cold article exposed to a warm, damp atmosphere 
is a condensation of the moisture in the air upon its sur- 
face by the cooling of a thin stratum of air in contact 
below the dew point, or the temperature at which the air 
becomes over-saturated, when the excess of moisture 
adheres to the cold surface, and in turn by further ceol- 
ing makes a cold water surface in contact with the circu- 
lating air and thus accumulating thejwater of condensation 
until it no longer adheres, when it runs down in drops. 
The latest accepted theory as to the nature of electricity 
is that in all its phases or names it is only a varying 
condition of pulsations or wave motion similar to light 
pulsations having a greater length, but propagated at 
about the same velocity as light. 


(6228) H. F. W. asks: 1. Does the ve- 
locity of a projectile shot from a firearm (either rifled or 
smooth bore) increase till the projectile has gone a cer- 
tain distance from the firearm? A. The velocity ofa 
projectile only increases until it clears the gun, at which 
point the resistance of the air commences to retard its 
velocity. 2. Is it known whether the gastric juice acts 
as rapidly on albuminous substances when diluted ina 
considerable quantity of water as it does when diluted 
in a smal! quantity of water? A. The gastric juice acts 
best on albumen when diluted with water only sufficient 
to make it fluid or to flow quickly. 


(6229) C. E. B. writes: We have a me- 
tallicclrcuit telephone line about five miles in length 
using Bell’s receivers as transmitters. The line runs par- 
allel and almost under a telegraph line for about a mile; 
the part parallel to the telegraph is transposed every 
4% of amile. Will transposing the other four miles re- 
duce the effects of the earth currents? A. Yes; and if 
you were to use a twisted cable. it would be still better. 
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When you say earth currents, we suppose you mean in- 
duction. 


(6230) G. D. M. asks : What size air vent 
is required to allow water to fall through a 6inch pipe 
to run freely? What is the minimum size pipe without, 
by reason of its size, affecting the capacity of the fiow 
from such 6 inch pipe? A. As air issues through an 
orifice from 35 to 40 times the velocity of water under 
the same conditions of pressure, the air vent should be 
from 35 to 40 times less area than the water discharge 
orifice, so that if the whole area of the 6 inch pipe isto 


Area 
have a maximum flow, thevent should be —— or 3" 


0°8 of a square inch orifice, or a hole about 1 inch diame- 
ter, and in proportion for any size orifice for discharge 
of water. Seven-tenths of a square inch would be the 
minimum size for a full flow, as above, under favorable 
circumstances. 


(6281) J. F., Ontario, writes: There is 
a flat roof in this town covered with leaded tin, and I 
wish to put a galvanized iron covering on over the old 
tin one, as it will be more convenient to do so, the oldone 
keeping out rain while the new one is goingon. WhatI 
am in doubt about isthis: Will there be any possibility of 
chemical or electrical action taking place, so as to destroy 
the galvanized iron? A. There is no objection to the 
placing of a galvanized iron sheeting directly upon the 
old tinroof. Condensation, if any, will take place on the 
under side of the tin, and will not injure galvanized iron 
as much as if the condensation takes place upon the gal- 
vanized iron. The contact or small space between the 
two roof sheets will be too small to allow of condensa- 
tion that will do any harm by rust or electrical action, 
which will be very feeble with dry surfaces in contact. 


(6282) T. S. C. asks how to make a lubri- 
cator for burnishing photographs. 


A. 


1. Paraffine.... seseeeeveeeee 8 GML 
Benzine. ocseccccsccccccccccevcsceessoll OZ 


B. 
Gum ammoniacum........eceee.eeesee+-B0 QIN. 
Alcohol, quantity sufficient to prevent the gum from 
sticking to the pestle while grinding the gum in a mortar. 
Add A and B together, and shake well, and apply with a 
flannel or rag. The above gives a fine polish. 
2. Lubricator for Hot Burnishing. 
Cetaceum......... 


Cer ee er 


(6283) A. J. C. says: How may tattoo 
marks be removed? A. Dr. Variot, of the Paris Bio- 
logical Society, advises the following method: Tattoo 
the skin, in the] usual way, with a concentrated solution 
of tannin, following the original design. Then apply a 
crayon of nitrate of silver until the part tattooed with 
the tannin blackens. Wipe off excess of moisture and 
allow matters to take their own course. Slight pain con- 
tinues for two to four days, and after two months the 
cicatrix which results will almost disappear. 


(6234) F. F. C. asks how to make a 
composition for padding paper? A. The regular com- 
position used is made from best glue and glycerine and 
water colored with aniline. This needs heating. A 
solution of gum tragacanth with a little glycerine might 
answer your requirements, but we advise the first. For 
5 pounds of dry glue allow 1 pound of glycerine. 


(6235) C. H. T. says: How can I pro- 
duce ozone in asimple way? A. Ozone may be easily 
produced by means of an aqueous solution of permanga- 
nate of potash and oxalic acid. A very small] quantity 
of these salts placed in an open porcelain dish is all that 
is necessary, the water being renewed occasionally, as it 
evaporates. Metallic dishes hould not be used. 


(6236) R. L. J. asks how to prepare fire 
kindlers ? A. Dip the wood in melted resin, The fol- 
lowing composition is sometimes used: 60 parts melted 
resin and 40 parts tar, in which the wood is dipped for a 
moment. Or, take 1 quart of tar and 3 pounds of resin, 
melt them, then cool; mix as much sawdust with a 
little charcoal added as can be worked in. Spread out 
on a board, and when cold break up into lumps the size 
of a hickory nut, and you will have enough kindling to 
last a good while. 


(6237) B. C. U. says: Can you give me 
a method for cleaning nickel plated signs ? A. Rouge, 
with a little fresh lard or lard oil, on a wash leather or 
piece of buckskin. Rub the bright parts, using as little 
of the rouge and oil as possible; wipe off with a clean 
rag slightly oiled. Repeat the wiping every day, and 
polish as often as necessary. 


(6238) H. J. M. says: Can you inform 
me how I can render corks impervious? A. Bous- 
quet’s Patented Process.—The corks should be heated to 
212° Fah., in order to kill any spores which they might 
contain. While the corks are hot dip them in a solution 
of 1 part albumen (egg or blood albumen) in 200 parts 
water ; afterward dip in another solution composed of 1 
part tannic acid, 14 part salicylic acid, and 200 parte 
water. Tannate of albumen is formed im the pores of 
the corks. Salicylic acid acts as an antiseptic. 


(6289) A. A. H. says : What is the record 
for the voyage between New York and Liverpool? A. 
The fastest trip on record between Sandy Hook and 
Daunt’s Rock was made by the Lucania on the trip end- 
ing Sept. 14, 1894; time, 5 days, 9 hours and 45 minutes. 
On the preceding voyage of the same vessel (westward) 
the time was identical, but the eastern course was Jonger, 
so that the speed was greater. 


(6240) W. A. J. asks for an adhesive 
paste. A. Take4 oz. common gelatine in small pieces 
and steep it in 16 oz. water until it becomes soft; then by 
the aid of the heat of a water bath dissolve it; and while 
still hot pour into a mixture of 2 Ib. good flour paste and 
1 pt. water. Heat the whole to boiling, and when thick- 
ened remove from the fire; while cooling add 6 drm. sili- 
cate of soda and stir into the mixture with a wooden 
spatula. This preparation will keep good for an indefinite 
period, and is very adhesive. The addition of 2 drm. oil 
of cloves is an improvement. 
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NEW BOOKS AND PUBLICATIONS. 


AMERICAN Soaps. A Complete Treatise 
on the Manufacture of Soap, with 
Special Reference to American Condi- 
tions and Practice. By Henry Gath- 
mann. Chicago, U. 8. A.: Henry 
Gathmann, 32 Market Street, 1893. 
Pp. 334. Price $15. 

This excellent work deserves special attention, and a 
greater space than we can afford it. The keynote of 
the book is up to date practice. The author has not 
drawn upon a list of antiquated works to effect a com- 
pilation of disused processes, but has given the details 
of approved American practice, and of such European 
methods asare available for use to-day. The effort has 
been to produce a practical book, and to exclude matter 
of purely theoretical interest, not bearing upon the needs 
of the soap manufacturer. It is pleasant to find a techni- 
cal work on a manufacturing subject compiled in this 
spirit. A list of the titles of the chapters might be given, 
to indicate the ground covered, but it is enough to say 
thatour author seems to have omitted no essentia] topic. 
The book is beautifully printed and made, has numer- 
ous illustrations and full table of contents and index. 


Poor’s RAILWAY MANUAL. New York: 
H. V. & H. W. Poor. 1894. Pp. 
1392-1384. Price $7.50. 

This is the twenty-seventh annual number of this work, 

a publication which is invaluable to all investors in rail- 

way stocks and bonds, or financially interested in rail- 

way operations. It includes statements of the business 
of some 2,000 companies of the United States, showing, 
with all necessary detail in most cases, the official figures 
of their resources and liabilities, setting forth the condi- 
tions of leases and consolidations, dividends paid, the 
comparative returns for freight and passengers for a 
series of years, and the extension of old or construction 
of new lines. It is the only work of the kind pub- 
lished. The book also includes similar information as to 
the railroads of Canada and Mexico, street surface rail- 
ways, and the leading industrial corporations, with an 
exposition of the industrial and financial resources of 


the United States and statements of State and municipal 
indebtedness. An appendix affords a complete list of 
officials of all operating railroad companies. 


TO INVENTORS, 


An experience of nearly fifty years, and the preparation 
of more than one bundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both’ continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


September 11, 1894, 
AND EACH BEARING THAT DATE. 


(See note at end of list about copies of these patents.] 


Acid. neon apparatus for condensing nitric. 


E. 
Advertising device, R D. 
Air brake for cars, J. F. 
Album, cabinet, J. M. Ray 
Alcobolie hquors, preparing and making fer- 
mented. J. Takamine.. + 525819 
Amalgamator, J. Jett 
Ammonia, apparatus for making anhydrous, P. 
J. MCMAhon....... 0. cece eeeeeeeeeee 
Annunciator, electric, H. C. Thomson 
Arm rest, self-adjusting, W. A. Kirby. 
‘Armature for dynamo-electric machines, R. 


Hickemeyer...........c..ecceeeceeereneesgeeeeeuees 125,698 
Armatures in dynamo machines, winding for 

drum, R. Hickemeyer................sseeeeeeeeee 525,697 
Autographic register, W. Assheton................ 526, 
Balancing rotating parts, device for, G. W. 

yme 

Baling press,G.W.& G. A. Davis 7 525.841 
Bearing, ball, J, W. Howard..... 526,013 


Bearing for clothes wringers, A. R. Sauters. 
Bedstead, adjustable, T. A. Martin 
Bedstead, invalid, G. BE. Gorham.. 
Beehive, J. N. Sheffield........0..0080 
Beer dispensing ap, AraLUE, D. Leacock 
Bell, bicyle, A. A. Page.. 
Belt’ fastener, A. Mills. 
Bicycle, E. W. S Seott. 
Bicycle pearing Vix . Cruser 
Bicycle lock,S.C. Hone. 
Bic’ gles, self-supporting attachmen 
UNOPS 5.05 see cd seca Sete etewseesiwenyeserees 
Bin. See Flour bin. 
Blind hanger and guide, N. Saltmarsh 
Bluck. See Paving block. 
Blotter holder. A. Weinandy.. 
Blowers, packing box for ro 


525,776 


Body shield, W. F. Keogh. 
Boiler. See’Tubuiar boile 
Boiler furnace, EK. Boileau 
Boiler or steam generator, 
Boiler setting, C. V. Kerr. 
Boiler tube attach ment, C. 
Boot or shoe, Briggs & Dancel 
Boot-tree, W. J. Yapp 
Borings at bottom of deep waters and in tide- 


- 525,710 


ways, means for making, A. W. Palmer........ 525,795 
Bottle stopper. C. N. Brisco............... 525, 
Bottling machine, E. Stahl. 525,869 
Box lifter, H. Eddishaw.. 520,949 
Box top, L. Miller .. 525,917 
Brake. ices See Air brake. Rail brake. Wagon 
Buckle, trace, L. L. Booth..................0.0006 wee. 525,978 
Buggy top support, W. W. Krutsch............ 25,986 
Buildings, constructing, Klein & Rowenhagen 525,847 


Bung, J. Baeumle 


Car, San ptag, G. T. Morris. 
Car, dumping, E. A. 
Car fender, 
Car fender, street railway, 
Weaver. 
Car, hand, J. McMurrin. 
Cars by. electricity, syst 
ing, M. Moskowitz 
Cars, combined brake and 
street railway. G. Brown 
Carbons for electric lamps, 
Edison ..... 
Card teeth, me! 
turing, J. Platt 


' Oil can, siphon, I. Brokaw 
i Oils, desul hurizing mineral, 


Carpet sweeper, H. 
Carriage body, convertible, C. Ki: 
Carriages, 1 runner attachment for chil 
Gart. child’ 


rawer case. Money changer’s case. 


Clipper, hair, M. G. Gillet 
Clock, electric, F. L. Gregor: 


Clock’ synchronizing mechanism, 


AYVORe decisive ewes ssa eas 
Closet, See Flushing closet. 
Cock, ball, J. H. Stevens, Jr. 
Cold storage building, A: LD 
Composition of matter, J. E. 


Condensing apparatus, steam, W. Webster. 
Cooking utensil, R. M. Shaffer 
process of and furnace for smelting, ae 


Copper, 
Ov Vicuna.......-. eens eee 


Cotton picker, A. 
Coupling. See Car couplin 
Crate cover, oe b,c. Weba.. 


Dental plugger, A. A. Nouel, J. 
Diastatic enzyme, making. J. 


apparatus for, Storer & Lacy.. 
Doll, mechanical, D. 8. McElroy... 


Door closing device, automat 


Dose cup and bottle, combined, M.O. farnel.: 
{ Doubletree, venicle, | 8. J. ene 
oms 


Draught equalizer, EB. L. 
Draw bar guide, H. Ww. F. Jaeg 


Drawer and shipping box, combined, JG. Waish. 2502 


Drawer case, D. E. Huuter 
Dredge, E. S. Bennett 
Drier. See Fiber drier. 
Drier, T. Craney 
Drilling machine, N. Remmel 
Drum, heating, H. I. Grennel 


Drum, heating, W. H. B. Lyons. 


Dry cl foset and urinal system. 


Drying machine, J. K. Proctor 


Dumping boat, W. McMahon 
Dynamos, means for equali 

force of, M. Moskowitz. 
Electric machines, self-ad 


Evaporator. See Salt evapor 
Explosive com 
Fan, electric, . Wachtel 
Fan, ventilating, J.D. G. 
Fastening device, F. W. 
Faucet, C. H 
Fence, wire, D. Garst......... 
Fertilizer distributer, L. 
Fiber drier, F.G. & A. 
Fifth wheel, S. K. Pad hott 
File for index cards, A. D 


Filling machine, Wallis & Galbraith 
Fire Kindler, EB. Ludde........... % 


Flexible joint; A. Campbeil 


Flour bin and *sifter, C. K. Burnap. 


Flue cleaner, boiler, P. H. Enoc 


Flusbing closet, ventilated, OF ch SOurtis 


Furniture joint, school, G. M. 

Game counter, Ward & Ball 
Gas engine, J. McGeorge..... 
Gas motor, ammoniacal, P. J. 


Gold washing and separating apparatus, 


TYVIN EG: 0 Siiescie scien a see s8ies 
Grain meter. ¥. F. Kanne. 
Grate, E. Boileau............. 
Grinder. feed, T. Cascaden, J. 


Grinding machine, Beairsto & Beckwith. 
Gun barrels. device for attaching maga: 


L. L. Hepburn.. 
Hanger. See Blind hi 
Harrow, reversible overlap 

gomery............ 
Harvester, S. D. Lock 
Harvester, B. F. Stewal 
Hay carrier, P. A. Myers 


se. 


Dental pellet, G. B. Richmond.. 
Dental pellet machine, G. B. Richmond 


und, B. C. Pettingell 


Dunton.......... 


C. Sargent. 


lectric, E. 
G daumaveveeaeseedes tusks 525,779 
Water Closets; 

« 525,870 
exter.. . 525,695 
Summers. ++ 525,926 

- 525,931 
Ldialsiestieus Seswle coe eae 525,968 


Hose coupling. 
Backstrom 


‘Taicamine 


Dissolving, leac hing and filtering, anetiod of and 


ic, CG.  Winekibofer. . 525.880 
= 595,753 

525,994 

525,873 

er. 525,904 


Ww. 


namo, W. L. Bliss..... 525,836 
Electric motor. J. S. Lose 526,016 
Electric switch, G. Baehr 525,936 
Electric tra nsf ormer, c. 8 525.689 
Electric wire fastener, H. C. Frick 525,891 

| Hlectrical distribution, system of, 525,769 
Electrolytic apparatus, E. . Andreoli 525,732 
Embroidery, removing “packground from, G. 

FAUSEL......- 22.0 eee cneeeee seen entre eetennecees ese 525,738 
Engine. Gas engine. Rotary engine. Traction 

engine. 

Engines, electrical igniter for gas or hydrocar- 
bon, P. A. N. Wimand...........cccecsceeeeeeeeee 828 


ator. 


Furnace. See Boiler furnace. Heating furnace. 


. Bennett 


McMahon. 


disk, T. B. Mont- 
++ 525,960 


Heating and ventilating apparatus, W. W- Hue 


BIRD. ise vcetiis-seemences eee 
Heating furnace, L. Jackman. 
Hinge, J. B. Knittel........... 
Hinge, shutter, A. O. 
Hinge, spring, A. A. P. 


Hitching device, rope, BE. F. Parker. 


Hoisting device, W. E. Treth 
Hoisting drum, H. Bolthoff... 


ieway. 


Hook. See Lacing hook. Wardrobe hook. 
Hooks and eyes, machine for making and card- 


ing, A. D. Major 


Hop cleaning machine, R. J. & J. P. bearuaeae gh 


Hose coupling, W. Martin 


Hulling and Cleaning machine, C. BE Lips 


Ice handling implement, D. C. 


Ice machines, freezing plate for. iin s. Booth 
See Station indicator. 


Indicator. 


Insole for slippers, A. Sessler 


Insulating support, bus-bar, A. B. Herrick.. 

Jack. See Lifting jack. Lifting or log jack. 
Furniture joint. 
Journal box, W. a Wainwright 


Joint. See Flexible joint. 


Kettle. cooking, B. C. Sabin.. 
Kitchen cabinet, J. L. Swink 
Knife. See Skinning knife. 

Knob attachment, 


Pearson 
Lamp, R. M. Dixon.. 
Lamp, electric arc, H. 
Lamp, electric are, S. 
Lamp, electric are, A. Bo 
Lamp stand and reflector. i 

Klemm 


Lathe, metal turning, S. W. Putnam. 
Lead, making white, Waller & Sniffin 


Leather, makinglartificial, H. 
Lifter. See Box lifter. 

Lifting jack. L. Foix. 
Lifting or log jack, E. 


G. Hayfo. 
Lightning arrester, A. L. Courtright... 


Lock. See Bicycle clock. 


Logging apparatus, A. W. Brown. 


Loom shuttle, J. H. Morin 


Manual recorder and indicator, H. Cook. 


Mash, alcoholic ferment, J. T 
Match making machine, L. H. 


E. Wardwell 


Ryd 


525,774, 525,775 
sees 525,924 


Lacing hook or stud for shoes, gloves, ete., Ace CS 


neandescent, G. F. 


Krum 


akamine.. 
Montross. 


7) 525,791 
Medicinal food and preparing same, EB. O. Taflin.. 525,818 


Meter. See Grain meter. 

Milling machine, | E. J. McClel 
Miter cutter, C E, Smith 
Money Shaner case, 
Mop wringer, C. A. W 


Jan 


Motion, mechanism the taking up lost, J. 


Boynton 


Motion, mechanism for taking up lost, E. H 


arks 
Moto, preparing and making, 
Motor. See Electric motor. 


Music boxes, spring motor for, G. Otto.. 
B. Smith....... 


Newspaper holder, A. 
Nut, self-locking ye ‘A. Brow 
Oil ¢an, J. C. Rot’ 


Ouse. purit ying sulphur com 
Helmers 

oven, irben & Koch.. 

Oven. baker’ 8, F. Dubrkop 


Paper can, G. H. Bartlett..... 
Partitions, iron frame for fireproof, A. 


ton 
Paving block, J. H. 
Pen fountain, E. M. Gorde 
Pencil, G. R. Sandeil.. 
Pessary, J. A. Hurdle. 
Petroleum, refining, H. 
Photograph flash lamp, 
Photographs, apparatus for 
Ph 3 pOhiG oat 

otographic camera, series, 
Picker. See Cotton picker. 


525, 1 525,781 


+. 525,771 
| 525,821 


«+ 525,717 
525,868 


J. Takamine.... 
Gas motor. 


n. 


A . Sommer. . . 
pounds of mineral, 


develop: 


Planter, combined corn and cotton, W. C. San- 


ders, Jr............. 
Planter, potato, F. 
Planter, potato, M. F. Myers. 
Plow, R.E. Hopkins. . 
Plow, H. A. W. Smith... 


Plow. submarine, J. Halton.. 
Press. See Baling press. 

Propelling vessels, hydraulic: menos of, J. Wid- 
Pulp grinding machi: 
Pump, H. Mortensen 
Pump, Reed & Apga 
Pump, automatic hydr 


+ 525,881 
525,846 


Pump, oil well, S. C. Turner... 

Punches or presses, means ‘for operating, E. B. 
Stimpson.......... cc ceeceecccecceece 525,871 

Punching machine, E. B. Stimpson 525,872 

Puzzle, M. AS Klein. 525,767 

Rail brake, G. Sands 526, 

Railway, electric, H. BE. Rider. 525,864 


Railway, gravity, A. Witschold.. 

Railway signal carrier, N. A. Faus 

Railway signaling easwinnts 
'Schwenke 


electrical, 


P. 


Reco ee See Manual recorder. 


Refrigerator and beer cooler, Iu. Leyendecker.... 525,787 
Refrigerator ari trou h, C. W. Hinrichs 25,901 
Refrigerator shelf. chambrue..............0.00 525,723 
Register, See Auioeraphic register. Cash regis- 
er, 

Register, W.M. Dyas..............ecesecenceeeeeees 525,887 
Ring making machine, F. Mossberg. 525,961 
Roaster, N. H. Jensen.. 525,905 
Roll bolder, W. Fy quer 525,786 
Rotary eng! ne, J. F. McElroy 525,793 
Sales slip, hepherd & Flagg. 526, 
Salt evaporator, T. Craney. 525,757 
Sash fastener, I. F. Unkrich. 25. 
Sash holder, T. C. Maris........ 525,851 


Sasb, removable window, J. Lehnbeuter 
Satchel, sheet metal. H. Macarthy... 


Saw tooth. insertible, R. Marquart.. 5,852 
Scale, price, H. E. Knottnerus............... ... 525,910 
Seed hulls and separatin lint and bulls, detach- 

ing lint from cotton, Burnham.. «... 525,691 
Sewing machine, Clark % ‘wih is. fe . 525,885 
Sewing machine, J. H. W: = jiateg oda deine aecararses 525,879 
Sheet separating mel oorinting machine, C. 

Reising 525, 
Skinning knife, J. A. Foster.. 525,737 
Sower, hand seed, W. R. Bowe Stecdee sees 525,942 
Spinning frame separator, G. A. & G. O. Draper.. 526,010 
Spinning mule attachment, F. H. Lewington adade 526.015 
Spoke and tire tightener, J. M. Hawley.... . 526, 


Sprinkler head, J. H. Dixon 
Stand. See Lamp stand. 
Stationindicator, S. N. Ashmore............ 
Stone working machines, attachment f 
Field.. . 
Stopper. ‘See 'B 
per. 
Stoves or ranges, grate and fire chamber for, G. 
G. Wolfe... 
Street sweeper, el 
Street sweeper, W. L. Tobey 
Stringed fetta EE ay device. for producing over- 
tones in, F. X. Audet, JY...... 0... cee ceeeeeeeeees 
Sugar. means for and method of converting 
starchy material into, J. Takamine 
Switch. e Electric switch. 
Switch operating device, G. A. Fulford............ 
Taka-koji ferment. and preparing and making 
same, J. Takamine........... .cssesecscese ec seeee 
Taka-ko}ji, preparing and making, J. Takamine.... 
Taka-moyashi, preparing and making, J. Taka- 
WING sie:5:c:cicis salen gclesre'toeh ee naieg Sepelee sass Sect eee vesie 
Tea and sealing packages, device for sampling, 
T. E. Wardwell.............. posse esesecceeens .. 
Telephone call system, EK. T. Gilliland 
Tenoning machine, W. H. Bennett. 
Tenoning machine, E. B. Hayes.. 
Tbermometer. H. W. Maurer.... 
Tbrasbing machine, P. Swenson............. . 
Timepiece striking mechanism. J. W. Dorr, Sr...- 
Tires, manufacturing. casings or sheaths for 
pneumatic, G. Knadler.................ceeeeeeeee 
Tobacco fillers, machine for treating heavily 
sweetened, T. W. Helm.............0ese08 eeeeee 
Top, spinning, Long & Walsh.... 
Traction engine, P. A. N. Winand.. 
Aroller pole norectton: Mahon & Crane 
Troug! See Refrigerator drip trough. Water- 
ing trough. 
Truck, hand, J. J. Healy..........cc.ceeeeeeeeeeeeeee 
Tubular boiler. circulating, J. A. 
Tubular boiler, circulating, E. L. 
Turning machine, wood, fF. W. Heuser 
Type, G. W. Weaver 
Typewriting machine attachment, A. 


525,207 
+ 525,940 
525,958 


+ 525/982 
«525,754 


) 525; 916 
525,979 
ey "951 


BB30 
525,709 


«. 525,801 
- 525,693 


Undertaker’s trimming table, W. 
Unloading device, W. Flaniken 
Urinal, A. Sahlstrom. ss 
Valve, automatic ven’ 
Valve base, pneumatic, J. F. Ives 
Valve for compound direct-ac 
steam-actuated, H. C. Sergeant. 
Valve gear, W. F. Gol 


Valve, safety, McNeil % & Kohlhepp.. 525; 963 
Vegetables from night frosts, protecting grow- 
ing, S. Lemstrom ............ceeee cee ee eee e eee ee cee 525,989 


yee’ tation, means for promoting, S. Lemstrom. . 525,988 
icle for spreading sand, A. Laflamme......... 768 
Voltmeter recording. F. D. Goold........ 

Wagon brake, M. H. een 
Wardrobe hook, D. W. Tower... 
Watchmaker’s tool, A. H. Fleming. 
Water bag stopper, be D. B. Martin 
Water closet, A. T. Booth......... 
Water closet, C. R. Schmidt D+ 


Water closet and urinal, W. W. Ensign.. 
wavering trough, mutate: T. L. Regester 
Weft fork, Piper & Newton.... ..... iasaseeain's 
Wheel. See Fifth wheel. 


Whikt,, apparatus for playing duplicate, G. - 

isler 

Wick raiser, F. Rhind «» 526, 

Windwill power transmitter, C. E. Williamson 

Wire stretcher, J. M. Myers............cccceeeeeeees 

Wire strips or the _like by clectrodeposition, 
manufacture of, R. D. Sanders. « 525, 


Work holder, 8. D. Erb 
Wringer. See Mop wringer. 
DESIGNS. 
Bicycle crank, W. J. Grinden........... gedaan cceeey ss 23,640 
Gurry comb H. P. Merriman. 23,641 
Chain, F. Wet Smith, Jr. 23,639 
Kettle, J. Bodenstab, . «+ 23,638 
Padlock case. E. H. Mix. seckired ventas 39542 
Picture f ram, ©. S. & E.G. Casad.: 23, 37 
Wall paper, C. Bo0ze.............ssecceeeees 1 2..23,633 to 23,636 
TRADE MARKS. 
Batteries, plates or elements for secondary or 
storage, Electric Storage Battery Company.... 25,235 
Beer, ale, stout, porter, and analogus malted bev- 
erages, lager, Henn & Gabler Brewing Com- 95.917 
PATY oe caiss sve etic oss Wo teins see a hee a Coma dba dv awe hte . 
Buiter. print, Garber, Reist & Company............ 25,221 


Canned and preserved fruits and vegetables, 
Reeves, Parvin & Compan: 
Cigars, J. M. Goldstein 
Deodorant powder, H. 
Electrical machines, apparatus, and 
cent Electric Machine Company 
Extracts and baking powder, Aayor 
Company.. 
Flour, wheat, n,C 
Gum, chewing, D. Ragland 
Lubricant for bicycle and 
Swifts ..00. sce eae 5 
Medicinal vegetable compo’ i 
and kidney diseases, S. J. & G. D. Brinkerhoff.. 25,232 


Medicine for troubles arising from a torpid liver, 

J. R. Miles....... 0... eee cece : 12 
Medicine, throat. B. F. Allen Company. w 
Perfumery, toilet water, and face powder, Firm of 

Alfred WYight...........cccceecceceecsccccecceceees 5,224 
Polishing powder for metal and glass, Royal 

Manufacturing Company..............ceeeegeeecee 25,228 
Remedy for constipation, atonic dyspepsia, biliary 

gngorgement, and other gastric diseases, Sharp 

fo) 0b0eC Peer ee eee eee eee eee ee eee eee eee eee eee err 


Soap, Los Angeles Soap Company.............+ 
Tapioca. prepared, J. 8. Whitman & Company 
Washing fluid, E. Caiger 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway New York. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they aresimple. at a cost of $40 each. 

f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign Patents may also be obtained. 


© 1894 SCIENTIFIC AMERICAN, INC. 


Woadvertisements. 


ORDINARY RATES. 


Inside Page. each insertion - - 75 cents a line 
Back Page. each insertion - - - - $1.00 a line 


(2 For some classes of Advértisements, Special and 
Higher rates are required. 


The above are charges per agate line—about eight 
words per line. ‘This notice shows the width of the line, 
and is set in agate type. Wngravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press, Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 


Patent Foot Power Machinery, 
Complete Outfits. 


Wood or Metal workers without steam 
power can successfully compete with 
the reat sho 7 ie using our New 
Machinery, im 

re and most NING for practical 
Shop Use, also for Industrial Schools, [Vi 
‘Home Training, etc. Catalogue free. t 
y= 


Seneca Falls Mfg. Co. 


695 Water Street, Seneca Falls N. 
L ATH ES Shapers, Planers, Drills, Machine Shop 
4 Outfits, Foot Lathes, ''ools and Supplies. 
Catalogue Free. SEBASTIAN LATHE CO., 
120 CULVERT ST., CINCINNATI, Oo. 


MANUFACTURE TO 
PECIALTIES & NOVELTIES- ~ PATENTED 
ARTICLES-SMALL OR_FINE MACHINERY. 
SENIOR: yout OTTO KONIGSLOW 
oe Feat -49 MICHIGAN ST. CLEVELAND, O. 


SAVE MONEY! 
Make moneyp riot- 
ing for others! 
Type setting easy. 

Printed rules. 
Stamp forcatalogue 
presses, type, paper. 
etc., to factory. 


“MERIDEN, CONN. 


Study Electricity at Home 


by our Correspondence method, with FREE APPARATUS, 
Terms low. Cat. free. Scientific Machinist, Clevel’d, O. 


Do Your Own 
Printing! 


$5 Press for Cards, Cir- 4 
culars, etc. Press for § 
Small Paper, $40. é 


KELSEY & CO., 


WEHARDEST ABRASIVE 
IDIAMOND POWDER 
POWDER; GrysTaL W 


pabelads Universal Surface Gauge 


This gauge has joint at 

base allowing spindle 

—————, and scriber to be moved 

back and forth and 

placed in any position 

‘om upright to horizon- 

tal, to reach over, back 
of, ‘and underneath. 

No. 2, 12 inch . - 83.08 


d J8 inches.. 
Manufacturer of Fine Tools, 
y P.O. Box 13, ATHOL, MASS. 


Price, No. 1, 9 inch 


2.50, 
No. 3 with two spindles, 12 an: 
Ge" Illustrated Catalogue Free. 


L. S. STARRETT 
Shingle, Henin and Stave Mill Machinery 


and Veneer Cutting. 
Send for Cat. A. 
Handle Machinery 
for Turning Handles 
for Brooms, Axes, 
etc. Send for Cat. B. 


Wood Pulp Ma- 
chinery. Send for 
Cat. C. 

Trevor Mfg. Co. 
Lockport, N. Y. 


THE NEW TOWER BRIDGE, LON- 
don.—Description of the new _bascule bridge recently 
erected over the Thames, in the vicinity of the Tower; 
with a comparison therewith of the Van Buren street 
drawbridge, and the Halsted street lift bridge, Chicago. 
With 7 illustrations. wonteined in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. 973. Price 10 cents. To be 
had at this office and from all newsdealers. 


NOW READY! 
Fourteenth Edition of 


Experimental Science 


Improved Gauge Lathe. 


REVISED AND ENLARGED. 
120 Pages and 110 Superb Cuts added. 


Just the thing for a present for any man, woman, 
student, teacher, or any one interested in science. 

n the new matter contained in the last. edition will be 
found the Scientific Use of the Phonograph, the curiout 
optical illusion known as the Anorthoscope, together 
with other new and interesting Optical I usions, the 
| Optical Projection of Opaque Objects. new experiments 

in Projection, Iridescent Glass, some points In Photo- 
gan y. ineluding Hand Cameras, Cane Cameras, ete.; 
| Systems of Electrical Distribution, Electrical Ore Find- 
; er, Electrical Rocker, Electric Chimes, How to Color, 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien: 
tific readers. 

840 pages, 782 fine cuts, substantially and beautifull 
‘bound. Price in cloth, by mail, $4, Half morooto, 85° 


GrSend for illustrated circuiar. 


MUNN & CO., Publishers, 


Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 


SEPTEMBER 22, 1894.] 


Scieutitic 


Aievican. 


ig! 


eo F wnded by Mathew Carey, 1785. 
HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U. S. A. 
2 Our new and Revised Catalogue of Practical and 

Scientific Books, 88 pages, 8vo, and our other Catalogues 

and Circulars, the whole covering every branch of Sci- 

ence applied to the Arts. sent free and free of postage 
to any one in any part of the world who will furnish his 


address. 
GATES ROCK & ORE BREAKER 
: Capacity up to 200 tons per hour. 


Has produced more ballast, road 
metal, and broken more ore than 
all other Breaxe 8 combined. 

Builders of High Grade Mining 
Machinery. King-Darragh Con- 
centrator. Connersville Blowers. 

send for Catalogues. 


GATES IRON WORKS, 


50 CSo. Clinton St.. Chicago 
186 C, Liberty St. N.Y, 237C. Franklin St., Boston, Mass. 


TRANSMISSION OF POWER BY 


Friction Pulleys.—By G. D. Hiscox, M.E. Description 
and illustration of some of the many forms and combi- 
nations possible for the transmission and direction of 
power by contact pulleys. With 17 engravings. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
957. Price 10 cents. To be had at this office and from 


all newsdealers. 


ES 


(a) oi 
macnine woRnsAUrOra, Indiana! 


DISINTEGRATORS AND 
PULVERIZERS FOR REDUCING 
CLAYS, IRON ORES,COAL,ETC, 
FOR VARIOUS PURPOSES.GRA- 
PHITE CRUCIBLES AND SLAG 
USED IN ROLLING MILLS,GUAND 
PHOSPHATE,BONES. ETC. FOR 
FERTILIZER. THE BEST AND 
MOST SATISFACTORY MILL ON 


Rubber Rolls and Wheels. 


Power Wringing Machines, Drying and Ventilating 
Fans. All styles of Trucks made order. Catalogues 
free. GEORGE P. CLARK, 


Box L, Windsor Locks, Conn. 


3 Don’t Kill Yourself 


+ Use the 
HARMLESS SMOKER CURE 


NO SMOKE 
IN THE MOUTH. 


¥% size of Holder. 


RYERSON D. CATES, 
B, 1205, 108 La Salle St., Chicago. 


LIGHT.—AN INTERESTING ARTI- 


cle by Mr. Poincare upon the researches of Maxwell 
and Hertz. The Maxwell Theory of Currents, Nature of 
Light, Experimental Verification of Maxwell’s Theory, 
Electric Exciters, Production of Interferences, Synthe- 
sis of Light. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, Ne. 960. Price 10 cents. To be had at this 
office and from all newsdealers. 


CONSULTATION JNVENTORS. 


L 
AND ADVICE TO 
Experimental work of every description. Automatic 
machinery designed and built. {" Send for circular. 
ALTBY MFG. CO., Brooklyn, N. Y. 


STEVENS UNIVERSAL BEVEL. 


Far superior to the old 
stylegauge. Blade offset 
to allow it to stand par- 
allel at any le with 
body of tool. Price by 
Taail, Rose aid 
$1.25; 3 inch, 
and Leader Spring Divi- 
ders and Calipers, Ideal 
wSurface Gauges, Depth 
Gauges, and Kine Machi- 
nists’ Tools. Sa™ Illustrated catalo Pie to. all. 
J. STEVENS ARMS AN OOL CO@., 
P. O. Box 280, Chicopee Falls, Mass. 


LIQUID FUEL.—BY G. STOCK- 


fleth. A paper read before the Society of Arts, discuss- 
ing the economic and other advantages resulting from 
the use of crude petroleum as asubstitute for coal in 
generating steam. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 967. Price 10 cents. To be had at 
this office and from all newsdealers. 


SHORTHAND BY MAIL Taught by Re- 
orters. Catalogue and first lesson FREE. Ports’ 
EWORTHAND COLLEGE, Academy BIl’k, Williamsport,Pa. 


eR 


= Ae 


And establish yourself ina paying busi- 
ness, by securing our set of Fools and 
Instruction Bovk. All first-class 
a | eler’s t olgs which cost, at 
Wholeeal le £0.00. ook tells you how 
touse snag ld wy oat (800 

t=] . ‘. 
piogk and Too ress on receipt of 
price; $4.75 or C.O. D, where $1.00 ac- 
ies the order, Send for our price 
PPLY CO., 

jealers in 


By Richard A. Proctor, F.R.A.S. 


* * * 


A series of twelve elegantly printed Maps of the 
Heavens, one for every month in the year. Specially 
prepared for use in North America. With descriptions 
accompanying each map, giving the names of the prin- 
cipal stars and constellations, showing their relative 
positions at given hours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
a general knowledge of the starry realms. 

To which is added a description of the method of 
preparing and using artificial luminous stars as an aid 
in fixing in the mind the names and places of the 
various stars and constellations, by Alfred E. Beach. 

Altogether this is one of the most popular, useful 
and valuable works of the kind ever published. 

One quarto volume, elegantly bound in cloth. Price 
$2.50, postpaid. 


MUNN & CO., Publishers, 
361 Broadway, New York. 


| 


ENGINEERING AS A LEARNED 


Profession.—By R. H. Thurston. <A plea for a national 
university for unifying the systems of those State uni- 
versities that are now aiding in theerection of the vo- 
cation of engineering to the position of a learned pro- 
fession, and for furnishing great men to conduct such 
State institutions. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 968. Price 10 cents. To be 
had at this office and from all newsdealers. 

Works on 


» WELL JILAGHINERY | #2 


Allkinds of Well Tools, A fortune for 
A LA the driller Boring Wells or Prospecting 
[ \\, with Adamantine. Can take acore.. 

r \N wonderful discovery of lifting 

\_\ 


Largest 


water by air. Economical two- 
stroke Artesian pumping out- 
fits. 448 page Encyclo- 
pedia 25 cents, 

c : American Woll Works, 
MES AuRORA, ILL., CHICAGO, 
a ILL, DaLbas, TEX. 


WELLS. —BY PROF. E. 


ARTESIAN 


G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 


sian wells. Some chemical features of artesian well 
supply. Contained in_ SCIENTIFIC AMERICAN SUP- 
PLEMENT. No. 943. Price10cents. To behad at this 
Office and from all newsdealers. 

Oic WELL SupPLy Go. 
') Manufacturers of everything needed for f& 
ARTESIAN WELLS 
for eith er Gas, Oil, Water, or Mineral Tests, 
Boilers, Engines, Pipe, cordage, Drilling 
Tools, etc. Illus’d catalogue, price lists, 
and discount sheets on request. 

Pittsburg, Oil City and Bradford, Pa, 7) 
BS Also, 32 Cortlandt St, New York. % N 
Send for Pamphlet, 
T R E JAMES LEFFEL & CO., 
* Springfield, Ohio, U.S. A. 
THE FISHER 
Patent Steam Pump Governors 
For 8team Pumps Working under Pressure 
an e 
FISHER PATENT GRAVITY GOVERNORS 
For Steam Pumps filling elevated open tanks, 
are the most positive and durable devices 
made for the purpose. 
REDUCING ALVES, 
¢@™ Send for circulars and testimonials. 
FISHER GOVERNOR ©€0O., 
2018. 1st Avenue. - = Marshalltown, Iowa. 
y FROM THE p 
VIADUCT COMPANY, 
No. 2S. Howard Street, Baltimore, Md.? 
Because; It has 16 years’ experience in manufacturing 
Telephones, Magneto Bells, Switch Boards, etc. 
Because; It guarantees satisfaction. 
Because; Its instruments do not infringe any patents, 
and are the best in the market. 


MeEssRS. MUNN & CoO., Solicitors 
of Pgfents, have had nearly fifty 
years’ continuous experience. Any f 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 


PATENTS 


taken through Munn & Co. receive 
special notice in the Scientific Amer- 
ican. This splendid weekly paper. 
elegantly illustrated, has the largest 
circulation of any scientific work. 
$8 ayear. Specimen copies free. 
Address MUNN a9 
New York, 361 Broadway. 


PE WHEELS. MODELS & EXPERIMENTAL WORK. SMALL MACHINERY 


NOVELTIES & ETC. 


MANCHESTER SHIP CANAL. —A 
history of this great engineering work, with an account 
of a voyage up the canal, in which are described the 
various works of interest constructed in connection 
with the new waterway. With 3 illustrations. Contained 


NEW YORK STENCIL WORKS [00 NASSAU ST N.Y. 


in SCIENTIFIC AMERICAN SUPPLEMENT, No. 964. | 


Price 10 cents. To be had at this office and from all 
newsdealers. 

Other details in regard to this important work may be 
found in SUPPLEMENT, Nos. 685. 715 (2 illustrations), 


and 763 (with map). Price 10 cents each. 


The Bailey Automatic Bicycle Brake 


is as quick in action as thought it- 

self. So unobtrusive. the rider 

would never know he had it were it 

not for the instant and effective aid 

it gives him when wanted. BAILEY 

MFG. CO., 2078. Canal St., CHICAGO. 

H H Send for a 24-page 
Engineers and Firemen bampntet on how to 


Rass an examination to procure an engineer’s license. 
‘the Stromberg Pub. Co., 2715 Cass Ave., St. Louis, Mo. 


HIGH GRADE ONLY. Warranted. Contract- 
ors desiring a trustworthy Jack Screw, ad- 
dress RUMSEY & Co., Ltd., Seneca Falls, N.Y. 
MATHEMATICAL TABLES.—BY 
Joseph de Perott. The bibliography of works contain- 
ing mathematical tables, with notes descriptive of them. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 


966. Price 10 cents. To behad at this office and from 
all newsdealers. 


VOLNEY W. MASON & CO., 


THE € OLT- 
GAS AND GASOLINE ENGINES, 


FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES, 


Tar OLIN Gas ENGINE OCOoc., 
222 CHICAGO STREET, BUFFALO, NEW YORK. 


Ruggles-Coles Engineering Co., 39-41 Cortlandt Street, New York, Agents, 
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OT POWER LATHES 


For Electrical and Ex- 
perimental Work. 
For Gunsmiths & Tool 

2%. Makers. For General 

Machine Shop Work. 
High Grade Tools; 
elegant in design, su- 
erior in construction. The best foot power 
os lathes made, and quality considered, the 

i. cheapest. Send for catalogue and prices. 

W.F.& JOHN BARNES Co., 1999 Ruby St., Rockford, Ill. 


AT LAST! @oS¥ocESsFur 


LOOSE PULLEY 


OirILBnR 


Theonly one. Saves annoyance. ‘Saves labor. 


KRIDLER MFG, CO., - 
Agents Wanted. Grand Rapids, Mich. 


FOR ‘ SALE Attaches to back of shirt, holding scarf 
in position. A great success. Can be manufactured 
cheaply. J. H. HINES, JR., GLOSTER, MISS. 


or on royalty. my patent Scarf Retainer. 


HE iS DEAD; 


To his own interest, who deals in Arms and Ammunition. or who shootsa Rifle 
Pistol, or Shot Gun and has not a copy of IDEAL HAND BOOK, No.4.A 
80 pages of solid information. Just out. (Mention Scientific American.) BE 
ALIVE and send for one FREE to all countries. Send stamps for postage. 

IDEAL MFG. CO., Drawer 860, New Haven, Ct.. U.S. A. 


PROPOSALS. 


DEPARTMENT OF THE INTERIOR, WASHING- 

‘ton, D.C., August 25, 1894.—Sealed proposals (in du- 

licate)’ will be received at the Department of the 
nterior until 3 o’clock P. M., Monday, September 24, 
1894, for the construction of a Telephone Exchange Sys- 
tem for the Department of the Interior, and at thesame 
time and place proposals will also be received for the 
extension and modification of the present Telephone 
System of the Interior Department. Bids must be made 
on Governmentblanks. Blank forms of proposal, spe- 
cifications, ete,, ma, be obtained on application at the 
office of the Chief Clerk of the Department, where 
drawings showing details may also be inspected. All 
proposals received will be opened at the time and place 
above stated, and bidders are invited to be present at 
such opening. JNO. M. REYNOLDS, Acting Secretary. 


U 8. ENGINEER OFFICE, BURLINGTON, VT., 

» September 5, 1894.—Sealed proposals in triplicate, 
for dredging in Ogdensburg Harbor, N. Y., will be ree 
ceived here until 2 P.M., October 6, 1894, and then public- 
ly opened. Full information furnished on application 
to, SMITH 8S. LEACH, Captain Engineers. 


U S. ENGINEER OFFICE, BURLINGTON, VT., SHP= 
* tember 5, 1894.—Sealed proposals in triplicate, for 
repairs to Burlington Breakwater. Vt., will be received 
here until 2 P.M., October 5, 1894, and then publicly 
opened. Full information furnished on application to 
SMITH 8S. LEACH, Captain Engineers. 


—AND— 


> CUTTING-OFF MACHINES 
Both Hand and Power. 
Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters’ Todls, Hinged Pipe Vises, 
Pipe Cutters. Stocks and Dies 
universally acknowledged to_be 
THE BEST. $2 Sendfor catalog. 
Armstrong Mfg. Co., 
Bridgeport, Conn. 


WANTED A man with means to furnish capital 

» to patent and introduce qa good inven- 

tion. Address J. L. MILNER, THORNTOWN, IND. 
Receivers, Transmit- 


BELL TELEPHONES ters, Bells, Wire, and 


all supplies for complete equipment of Telephone and 
Telegraph lines. Send for descriptive price list, also Tele- 
graph Manual and Catalogue FREE. J. H. BOUNNELL 
& CO., 76 CORTLANDT STREET, NEW YORK. 


“ECLIPSE” GRAVER, DRILL & TOOL SHARPENER 


For holding tools of every 
description, or sharpening. 
Adjustable to any angle. Most 
practical, economical and indis- 
ensable tool for the purpose. 
. Tools last longer, retaining ac- 
curate cutting edges at all times. 
Price $1.75. | 
G2” Send for illustrated circular. 


Watchmakers’ and Jewelers’ 
Tools and Supplies. 


ALUMINUM soldered with ALSITE SOLDER 
and Plated with either Gold, Silver or Nickel by the 


027" ALSITE PROCESS, <= 


Full particulars on application. ALSITE ALUMI- 
NUM CO., 106 Liberty Street, New York. 


Send 25c. in stamps for Aluminum- Silver Key Chain. 


The Most Useful Tool in any Shop is the 


RIVETT LATHE 
: MADE BY 
- FANEUIL WATCH TOOL CO. 
BRIGHTON, 
BOSTON, MASS., U. 8. A. 
Anybody interested, write 


for particulars. 
World's Columbian Exposition. 


The Highest Award at the 


U 8. ENGINEER OFFICE BURLINGTON, VT., SEP- 
* tember 5, 1891.—Sealed proposals in triplicate, for 
dredging to Great Chazy River, N. Y., will be received 
here until 2 P.M., October 5, 1894, and then publicly 
opened. Full information furnished on application to 
SMITH 8. LEACH, Captain Engineers. 


U. 8. ENGINEER OFFICE, BURLINGTON, VT., SEP- 

* tember 5, 1894.—Sealed proposals in triplicate for 

rock excavation in Otter Creek, Vt., will be received 

here until 2 P.M. October 5, 1894, and then publicly 
ened. Full information furnished on application to 
ITH 8. LEACH, Captain Engineers, 


DEAFNESS 


and HEAD NOISES relieved by using 
Wilson’s Common Sense Ear Drums 
New scientific invention, entirely different 
in construction from all other devices. As- 
sist the deaf when all other devices fail, 
and where medical skill has given no relief. 
They are safe, comfortable, and invisible; 
have no wire orstringattachment. Write 
for pamphlet. Ge" Mention this paper. 
WILSON EAR DRUM MFG. CO., 
LOUISVILLE, KY. 


ON CHEMICAL LABORATORIES.— 


An address by Ira Remsen, in which is discussed the 
part that chemical laboratories have played in the ad- 
vancement of knowledge and the legitimate uses of the 
chemical laboratory of a university at the present time 
in this country, delivered on January 2, 1894, in connec. 
tion with the opening of the Kent Chemical Laboratory 
of the University of Chicago. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 96%. Price 10 cents. 
To be had at this office and from all newsdealers. 


THRE FRANHE DIN 


A New and Superior Telephone, 


No Royalty; No Infringement; No 
Battery; No Expense; No Trouble; 
No Failure in Operation. No Talk, N 
Pay: Perfect Talking Machine. 
vider or Private and, Public Lines 


Drum in position. 


and for Exchanges. Patent allowed. 
Agents wanted everywhere. Address, 
for Circular and Price, 
CLOSED. he Franklin Telephone, 
Room 310, 167 Dearborn Street, CHICAGO. 


NESS & HEAD NOISES CURED 


D A by INVISIBLE Tubular Cushions. bits helped 
re to go i ol i 
combined, Whispers H ARG Hey faues help 


MATCH * MACHINERY. 


Latest improved. Complete plants furnished. JOS. C. 
DONN: ELLY. 1209 Buttonwood Street, Philadelphia, Pa. 


EDGE TeOOCOLS 
are often nearly ruined by using a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitable for grinding any tool. 

B~ May we send you our Catalogue, 
which will give you some information? 
GRAFTON STONE COMPANY, 
No. 80 River Street, GRAFTON, OHIO- 


Model & Experimental Work, Absomte 


* secrecy. 
Advice and ideas not charged for. Send for particulars 
GARDAM & SON, John Street, NEw YORK. 
PHOTOGRAPHIC CHEMISTRY.—AN 
interesting paper by Chapman Jones, upon some recent 
advances that have been made in the chemistry of pho- 
tography. Contained in SCIENTIFIC AMERICAN SUP- 


PLEMENT, No. 962. Price 10cents. To be had at this 
office and from all newsdealers. 


HYPNOTISM 


book, $1. 


THE SIMPLEX TYPEWRITER 


1 its Uses and Abuses. The science 
s easily acquired by anyone. Tlus’d 
Dr. Anderson, §8.A.9, Masonic ‘'em., Chicago 


ly adapted 
in private corre- 
Sent 


spondence. 
by mail or express 
prepaid on receipt 
ot $2.75. Inhandsome 
, walnut case, 50c. extra 


Address Simplex Typewriter Co., 26 KE. 13th St., New York 


cientific 


The ) American 
PUBLICATIONS FOR 1894, 


The prices of the different publications in the United 
States, Canada, and Mexico are as follows: 

RATES BY MAIL. 

The Scientific American (weekly), one year 

The Scientific American Supplement (weekly), one 

year, - * = = © -~- = =&= = «© 

The Scientific American, Spanish Edition (month- 
ly), one year, - - - = - 


$3.00 
5.00 


3.00 


The Scientific American Architects and Builders 
Edition (monthly), one year.- - - = = 2.60 
COMBINED RATES. 
The Scientific American and Supplement - ~ $7.00 


FRICTION PULLEYS, CLUTCHES, atd ELEVATORS | "ers Battion, =" c°" 209 Arebitects aa Buna. 


PROVIDENCE, R. I. 


Met 


The Scientific American, Supplement, and Archi- 
tects and Builders Edition, 


Proportionate Rates for Six Months, 


This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 


MUNN & CO., 361 Broadway, New York. 


9.00 


© 1894 SCIENTIFIC AMERICAN, INC. 


\d. Help ears as giases he 
; Factory well 
N V E N T 0 R 9 eauipped with 
DOW WOUD & IRON WKS., Lontsvile, Ky. 


1 

eyes. EF. Hiscox only, 858-S-B’way,N.¥. Book of proofs FREE 
Write us. 

machinery to work both Wood «and Iron, 


We 
have a Large 
Can make your invention chea. 


12,500 Receipts. 
Bound in Sheep, $6. 


708 Pages. 
Haif-Morocco, $6.50. 
This splendid work contains a careful compilation of 


Price $5. 


the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as pubjished in the Scie 
entific American during the past fifty years; together 
with many valuable and important additions. 


Over Twelve Thousand selected Receipts are 
here collected; nearly every branch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 


The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information given 
being of the highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of, relating 
to formule used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of indust: 
probably will find in this book much that is of practi 
value in their respective callings. 


Those who are in search of independent business or 
employ ment, relating to the home manufacture of sam- 
ple articles, will find in it hundreds of most excdlent 
suggestions. ; 

G2 Send for Descriptive Circular. 
MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, New Yerk. 
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ADHLodvertisements. 


ORDINARY RATES. 


Inside Page, each insertion, - 75 cents a line 
Back Page, eachinsertion. - - $1.00 a line 


woe For some classes of Advertisements, Special and 
igher rates are required. 


The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 


COLD FORCED PRODUCT. 


“Rogers Drive Screw.” 


Patented May 10, July 19, 1887; 
July 10, 18885 
July 19, 1892. 
Tt will turn like a screw 
into wood when driven 
with a hammer, and 
will not break the 
fibers of the 
wood. 


It is 
ebeaper ~ than 
a commonscrew, 
and, being cold forg- 
ed, the entire surface 
has a metallic skin. 

For applying steps to Elec- 
tric Light Poles, it has no supe- 
rior. 


G Sendf or samples to 


AMERICAN SCREW CoO. 
PROVIDENCE, R. I. 
ARITHMETICAL 


ALL PROBLEMS 


solved rapidly and accurately 
by the Comptometer. Saves 
60 per cent oftime and entire- 
= ly relieves mental and ner- 
vous'strain. Adapted to all 
commercial and scientific 
computation. Whydon’t you 
getone? Write for pamphlet. 
FELT & TARRANT MFG. cQ. 
62-56 ILLINOIS ST. CHICAGO. 


HOW TO MAKE TELEPHONES AND 


Telephone. .Calls.—Directions for nfaking the latest and 
most improved form of telephone, with perspective and 
sectional views in which all the parts are shown exactly 
full size. A paper for the benefit of those who are de- 
sirous of making telephones for their own use or for 
sale. With 20 illustrations. Contained in SCiENTIFIC 
AMERICAN SUPPLEMENT, No. 966. Price 10 cents. 
To behad at this office and from all newsdealers. 


Durable—Easily Applied. 


This roofing is manufactured 


from natural Trinidad asphalt 


materials, and-will not dry up 

and become brittle under ex- 

posure to the weather as coal- 
tar roofings do. 


ae Send for Free Samples 
2WARREN CHEMICAL 
& M 


and Circulars to 
ci) 


85 Fulton Street, 
New York, U.S.A. 


ASTRONOMY 


Made easy and interesting with the help of our new 
Celestial Planisphere and Handbook. 
For descriptive circular, address 
POOLE BROS., Chicago, Ill. 


AGENTS vs rive TOOLS eso 


ORIN GS 


aks’ CHLBESLY & CO. 
‘AND AGENCY. CHICAGO, .ILL.U.S.A.—— 


DISPOSAL OF THE GARBAGE AND 


Waste of Cities.—By W. F. Morse. A statement of what, 
during the last two years, has been added to our know- 
ledge on the subject of the disposal of city garbage and 
refuse; with special reference to the disposal by fire of 
the organic waste and garbage of the Chicago Fair. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
938. Price 10cents. To be had at this office and from 
all newsdealers. 


T\- -<3 ADJUSTABLE HOLDERS 
p Pe INCANDESCENT LAMPS. 


t L 
Led f OCWHITE CO. WoRCESTER,- 
be@ (8) Se SEND FOR CIRCULARS.” MASS. 


The 

American 

Bell Telephone 
Company, 


125 Milk Street, 
Boston, Mass. 


This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 


ENGINES BOILERS & MACHINE TOOLS. 
9 Complete outfits furnished: Send for pri- 
ces and Catalogue ““B.’ W.P. DAVIS, Rochester, N. Y. 


IMPROVEMENTS PATENTED 1890°IN THE UNITED STATES, CANADA AND EUROPE. 


FIRE-PROOF. Easily applied by anyone. 


H. W. JOHNS MANUFACTURING COMPANY, 


quid Paints, Id) Felt, Steam Packings, Boiler Coverings, Etc. Asbestos NoueConductio: 
ua » Building _Felt,. and E ical Insulating Material. . s, 


37 MAIDEN LANE, NEW YORK. 
PHILADELPHIA. 


lect 


QERSEY Crry. CHICAGD.. 


From! to 40,000 Pounds Weight 
Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 


GEARING OF ALL KINDS, CRANK 
SHAFTS, KNUCKLES FOR 


| CASTINGS CAR COUPLERS. 
Cross-Heads, Rockers, Piston-Heads, 


etc.,for Locomotives. Steel Castings of every description. 


CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 409 Library St., Phila,, Pa. 


© BULL’S-EYE 


THE NEW KIND OF CAMERA. 

Dlustrated in SCIENTIFIC AMERICAN, March 3lst, p. 197 
LICHT PROOF FILM CARTRIDCES. 

NO DARK ROOM REQUIRED. 


Best and Most Practical Camera in the World regard- 
less of price. Prices, $8 to $15. 


G2 Send for Description, with Sample of Work. 
Boston Camera Mfg. Oo. 382 Tremont S8t., Boston, Mass. 


SAVE 3% YOUR FUEL 


By using our (stove pipe) RADIATOR. 
It has 120 Cross Tubes where 4866 
sq. in. of iron get intensely hot, thus 
% making ONE stove or furnace do the 
@ work of TWO. Send postal for proofs 
' from prominent men. 
f To introduce our Radiator, the first 
gorder from each neighborhood filled 
Paieat WHOLESALE price, thus securing 
“aaa AD agency. Write at once. 
* ROCHESTER RADIATOR CO., 
Rochester, N. Y. 
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ui 


BU 
TELEPHONES 


That are good—not ‘‘cheap things.’ The differ- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss By, atent suits. 
ur guarantee and instruments are BO' GOOD. 
WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, CHICAGO. 


Largest Manufacturers of Telephones in the United States. 


14 to 00 H. Pe_THE Motor of 19° Century 


y K/ \, Can be used any place, to doany 
, \it 5 
(\ AS 


work, and byany one. No Boil- 
er! No Fire! No Steam! No 
f, _ INO EoD 
») neer! <A perfectly safe Motor 
* for all places and purposes. Cost 
of operation about one cent an 
hour to each indicated horse pow- 
er. For circulars, etc., address 
Charter Gas Engine Co. 
P. O. Box 148, Sterling, Ill. 


f\\ Ashes! No Gauges! Pngi- 


Eoonomy, Rewuanniry, 
Smpuicrry, Sarerr. 


TO BUSINESS MEN 


The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal] 
now published. Jt goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising agent influence you to substitute some 
other paper for the SCIENTIFIC AMERICAN when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a .arger commission from 
the papers having a small circulation than is allowed on 
the SCIENTIFIC AMERICAN. 

For rates see top of first column of this page or ad- 
dress MUNN & CO., Publishers, 

361 Broadway, New York. 


“OTTO” 


GAS AND GASOLINE 
ENGINES. 


¥4%to10h.p. Can 
be used in cities or 
in country indepen- 
dent of gas works 
or gas machines. 

No Boiler, 

OVER No Danger, 
30,000 SOLD. No Engineer. 


Otto Gas Engine Works, Incorporated, Philadelphia 


HE LINK-BELT COMPANIES, 


PHILADELPHIA, NEW YORK. CHICAGO. 
Originators of the best practice in the use 
of Link-Belting of standard designs. 

Ewart Link-Belting (31 regular sizes). 
Sprocket Wheels, Rope Transmissio: 
‘ibre- Graphite Self -Lubri- 
cant Journal Bearings. 
Machinery for elevating and 
conveying any material. 


THE WORK OF HERTZ.—BY PROF. 


Oliver Lodge, F.R.S. An iuteresting review of the sci- 
entific.labors of the late Heinyich Hertz. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 968 and 
969. Price 10 cents each. Tobe had at this office an 
from all newsdealers. : 


MCALLISTER 
M.F.G. 

OPTICIAN 

4.9 NASSAUS 


NEW YORK. | 


RTAINME 
HOME INSTRUCTION 


CHURCH &e 


E 


mM ERY Emery Wheels, Grinding Ma- 
: & © » chines and Grinders’ Supplies, 
Quick process and large stock, Whenina hurry, 


buy of THE TANI'TE CU., NEW YORK CITY, 
CINCINNATI, and STROUDSBURG, PA. 


| summary of the most striking peculiarities of this rap- 


MAGIC LANTERNS.STEREOPTICONS. 
AND MANY THOUSANDS OF VIEWS EVERY UBJE 
2 rEV Ss 


AMUSEMENT B ; 
POBLIC EXHIBITIONS | 


SCHOOL WORK. 


Send for Samples and Descriptive Price Lists , ‘ vN Pe ; f 7 


V 
LONDON: : G You can ( 


‘DO THE REST” 


yourself as easily with a > 
Kodak as with any other 
camera—an illustrated man- 
ual, free, with every Kodak, 
tells how in terms that the 
merest novice can understand; 
but if you prefer 


“You Press the Button, 


g 


eee 


I, 


WIN 


BOSTON.., 
for MACHINERY 
JOURNALS and BI- 

CYCLES a specialty. 

Balls from }4'' to 2’ diam. in stock 

Balls of Any Material or Size made 

to order. Accuracy of sphere, size 

and uniformity of strength guar- 

anteed. § Write for Prices. 
Also manufacturers of A utoma- 

tic Screw Machines for Sewing 

Machines, Bicycles, etc. 


Cleveland Machine Screw Co. 


cS 
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4 


133 2d Ave., Cleveland, 0, We do the Rest.’ 
a: f k atalozue BASTIAN KODAK Co. i“ 
Scientific Rook Gatalogue) = rooms, ttm He 
RECENTLY PUBLISHED. Bend for Catalogue. RZ 


Our New Catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will 


<7 { TN : 
be mailed free to any address on application. ej NIG Y \y y 
MUNN & CO., Publishers SCIENTIFIC AMERICAN, ieee SF aS ex as 
361 Broadway, New York. 
?|SCIENTIFIC AMERICAN SUPPLE- 


MENT. <Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT ap be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 


Gamera 


Premo 


IS 


t# ESTABLISHED 1845. 


The Most Popular Scientific Paper in the World 
Only $3.00 a Year, Including Postage. 
Weekly--52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 


Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three Dollars by 
the publishers; six months, $1.50; three months, $1.00. 

Clnba.—Snscial Fates for several names, and to Post- 
masters. “Write fer-particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. -Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make al) orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 


6- 
-- THE -- 


Deientitic American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in 
size,every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science-and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archeology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT, for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN & CO., 361 Broadway, New York. 


—-& 
Building Lait 
Building Edition. 
THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $250 a year. 
Single copies, 25cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, and with 
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Absolutely the Best. 


COMPACT, LICHT, PERFECT IN OETAIL 
We Guarantee Perfect Satisfaction. 


Rochester Optical Co. 16 8. Water 


&t., 
Rochester, N. y. 
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MANUFACTURE OF SMOKELESS 


Powder.—By Oscar Guttmann, F.I.C. An interesting [ 


PTUMNCHUE Me UO) 


idly inereasing industry. _Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, Nos. 972 and 973. Price 
10 cents each. To be had at this office and from all 
newsdealers. : 


TOWERS **> TANKS 


PATENT SECTIONAL 


ALL IRON TOWERS 


of 4 and 12 Columns, for 


Water Works, Cities, Towns and Manu- 
factories. 


PLAIN, ALL WOON TOWERS. 


ELEVA‘/TED TANKS 
for Automatic Fire Sprinkler Plants. 
Manufacturers of Iron and Steel Tanks. §€ 


Louisiana Red Cypress Wood 
Tanks a Specialty. 


W. E. CALDWELL CO. 


219 E. Main Street, 
LOUISVILLE, KY., U. 8. A. a 


VANDUZEN SSe%™" PUMP 


THE BEST IN THE WORLD. | 
Pumps Any Kind of Liquid. 
Always in Order, never Clogs nor 
free: Every Pump Guaranteed. 


O SIZES. 
200 to 12000 Galions per Hour. 
Cost $7 to S75 each. Address 


THE VANDUZEN & TIFT CO., 


* 402 to 108 E. Second St., Cincinnati, 0. 


‘“THE STANDARD” 


THE ONLY ‘ ; P : ‘ 
DRIPLESS STR other fine engravings; illustrating the most interesting 
in the STRAINER examples of modern Architectural Construction and 


No drip to soil table 
finen. Nowires to clog é 
spout. No falling off. we 
Beautif'y nickel plated. 

Sent to’any address on 
receipt of price, 25C. ays 


Standard Strainer Go. 


allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well asthe more expensive. Drawings in 
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